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J. J. C. Sheridan, Soda August 31, ib. 

J.andC. Hanson, Tube makingMachineryAug.31, ib. 
J. Neville, Smoke Consuming Furnaces, Aug. 31, ib. 

W. J. Gifford, Paddle Wheels Sep. 7. lb. 

H. V. Huntley, securing Ships MRSts . . Sep, 7, ib. 

T.J. Cave, Paddle Wheels Sep. 14, ib. 

E. Shaw, new material for Paper Sep. 14, ib. 

R. Davies and R. C. Wilson, Earthenware Slab, 

Sec, Sep. 21, ib. 

N. Smart, Brick making Sep. 21, ib. 

8. Cowling, raising Water Sep. 21, ib. 

W. J. Curtis, Steam Boiler Sep. 21, ib. 

W. A. Robertson and T. S. Mackintosh, Steam 
Engines Sep. 28, ib. 



SCOTCH. 



S. T. Jones Tanning .............. March 29, 64 J 

C. Brandt. Evaporating and Cooling- . March ib. P. 

C. PJJevaux.prcveiitingBuilcrKxplusionit April 7, lb. J. 

W . Hancock, Book-blnrilng .......... April*, ib. A. 

H. Burch.Locomotivesand Steam-engines, Ap. 14, ib. ,T. 
H. Backhoune and J. Grime, Block-printing J. 
April 14, ib. G. 

w. Nairue, Reefing Machinery April 14, ib. T. 

H. Woodcroft, Calico-printing A V v [ l ^>~*^ ^ 

t'- crane, iron Smeltiiu ... .7. ...... MjjT^KT37 J. 

X. Partridge, Oil Paints . S?S S ?. b ' 

J. Hardv, Iron Axletree, &c, making. . April '27, ib. G. 

C Nickels, Caoutchouc. April 29, 128 R. 

W. Coles, Locomotives April 29, ibT W 

M. Poole, Fermenting Maj 10, ib"7 J. 

J. Bunnet, Window shutters May 12, ib. A. 

J. s. Dawes, smelting Ores, &c .. . May IQ, ib. L. 

J. Amenbury, curing Distortions. Kc. . May 'JO, ib. A. 

J. M. Campbell, Silk, Kc, manufacture . May 'JO, ib. J. 

M. \V. Craufurd, Preventing Oxidation, of J. 

Metals May gClb, H. 

C. Guir.emc-r, Piano Fortes May 24, 2'^ 

W. B. Adams, Wheels and Carriages . . June 2, ib. T. 

W, Gossage, decomposing Salt June 2, lb, H, 



rxon 

J. C. Sheridan, Fermentation Juae 6, 208 

B. G. Debac, Railroads June 12, ib. 

Livsey, Spiuning June 21, Ib. 

Macewan, improving Teas June 26, 288 

L. C. Thomas, Steam Engines July 7, ib. 

Spurgin, propelling Vessels July 14, ib. 

Nelson, Isingluss July 18, lb. 

Lutwyche, decomposition of Salt. . . . July 20, ib. 
. Bell, Heating and Evaporating .... July 21, ib. 
Dredge, Suspension Bridges and Chains 

July 22, lb. 

Woone, Engraving July 24, 875 

Griffiths, making Burrs orNutts. . August 9, ib. 
H. Goschen, preparing Flax, &c. August 9, ib. 
P. Newman, Prussiate of Potash . . August 9, ib. 

Smith, printing Machinery August 17, ib. 

W. Wright, Bleaching and Cleaning, Aug. 28, 456 

F. K. Rosser, Manure Sept. 1, ib. 

G. Hartley, Levers Sept. 1, 

Hunter, Stone Boring Machine Sept. 4, 

Stephens, Colours for Dying and Writing 

Sept. 8, 

Hancock, Cauctcheuc fabrics Sept. 8, 

Yi Huntley* aecurina Shins Masts. . Scot. 14, 



ib. 
ib. 

ib. 
ib. 



ib! 



CONTEXTS. 



IRISH. 



PAOB 

H. Huntley, Fuel March 14, 64 

T. H. RusmI, making Iron Tubes. . . . March 14, lb. 

W. Sneath, Lace machinery March 14, lb. 

J. Baillie and J. Patterson, propelling Vessels 

April 3, 111 

M. Berry, Gas, &c. Meters April 18, ib. 

M. Berry, Power Looms April 18, ib. 

H. Backhouse and J. Grimes, Block-printing 

April 19, ib. 

J. Pim and T. F. Bergin, propulsion on Rail. 

ways April 25, lb. 

Baron de Bode, Capstans May 30, 224 



PAOB 

J. Bunnett, Window Shutters ........ June ft, 288 

W. Coles, Railway Carriages June 6, lb. 

G. Crane, smelting Iron June 13, ib. 

N. Trougbton, smelting Copper June 14, lb. 

B. Woodcroft, Calico printing June 14, ib. 

W. Gossage, decomposing Salt July 14, 336 

A. Macewan, improving Teas July 14, lb. 

P. Spence, Prussian Blue and Plaster of Paris 

July 17, lb. 

C. Brandt, Evaporating and Cooling . . July 17, ib. 

G. Goodlet, Distilling July 21, ib. 

J. Spurgin, propelling Vessels July 28, lb* 



AMERICAN. 



PAOB 

H. C Locher. Tanning 94 

8. Underwood, conveying Rafts, fcc. over Shoals, 



J. L. Granger, preserving Milk. 



PAGB 

.. 96 



L. Emery, Tanning ■ . ■ ■ ib. 



P. Mackie, dissolving Caoutchouc 
W. SihulU, Spark Arrester 



IK 
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2 GEOLOGICAL ARGUMENTS IN FAVOUR OF THR ELECTRICAL THEORY. 

. fulfil that promise, prefacing mv remarks 

BIRMINGHAM RAILWAY FACAv.DE, on ^ jj^^^ s Le observa- 

EUSTON-SQUARE. tions} Qn ^ letter of corre8 pondent, 

We are happy to see that the Bir- « A Country Teacher." I am, Sir, as 

mingham Railway is so far approaching your correspondent truly says, a perfect 

*a completion, that the works of a grand believer in the electrical theory, and the 

facade for the entrance at the London story of the Ave moons, I consider to be 

terminus have been commenced. The the most plausible part ; but although I 

view on our front page is from a beauti- consider the theory to be correct as far 

ful lithograph by Cheffins, and if the as the observations of modern times will 

erection does not disappoint the hopes permit, I at the same time think that 

held out by the design, it will certainly better reasons might be adduced in its 

be the grandest elevation of the kind in support, especially in the geological part; 

the metropolis. The architect (Mr. and I am really surprized, that the wis- 

Hardwick) is already favourably known dom of the opponents of this theory, has 

to the public as the designer of Gold- not detected several great mistakes which 

smith's Hall, and this work will add not Mr. M. has made, not in the theory itself, 

a little to his reputation. but in the deductions he has made from 

The erection consists of a Grecian geology in its support. 

Doric portico in antis, having on each First, however, let me consider the 

side, in a similar style of architecture, letter of the teacher. He says, that, by 

lodges to be used as booking-offices, the best authority, the quantity of matter 

occupying altogether a frontage of 313 in the moon is, to that in the earth, as 1 

feet. The portico itself is 68 feet wide, to 71. I would ask, on what authority 

the height of the columns 44 feet, and does he base this equation ? Has the 

their diameter 8 feet 6 inches. The full "Country Teacher/' found out that which 

height of the portico to the apex of the has so long puzzled the scientific men of 

pediment, is 74 feet. The works are to this and other countries — is he assured 

be executed in Yorkshire freestone, from that the moon is a solid body, and that 

the Bramley Fall quarries. hs solidity is the same as that of the 

In connexion with the engraving, the earth? Is he even assured that the earth 

following particulars will give the archi- itself is a solid body ? If he has found 

tectural reader a clearer idea of the the answer to these questions, and can 

design: — satisfy scientific men as to their pro- 
priety, he is certainly entitled to the 

Grecian Doric Portico in antts. re8 pect and good wishes of all men. I 

_. - - ^ am inclined to think for my own part 

Diameter a f columns 8 6 ^ neither ^ ^ nQr rf ^ 

Height of ditto 44 U . . VJ , * j -r 

Intercolumniation (from centre to 1 „ fl P lanets so«d bodies and if we are to 

centre of columns) . . . J receive as true the calculations of such 

Ditto in clear 19 0 an eminent practical astronomer as Sir 

Total width of portico 68 0 John Herscnel, we must come to the 

Ditto height of ditto from level of "| conclusion, that they are of different de- 
pavement in Drummond-street I 74 0 grees of solidity and density. He states 
to apex of pediment j that the density of Saturn does not much 

r „ o . „„ , . orf* exceed that of a cork ; and if the density 

lodges, used as Booking-Offices. q{ ^ - ^ fae ^ different> ig ^ 

" c, ^ t 3* Jj also the density of the moon different 

tvLi r'',\ ' ' ^1^7r»™U^" a V oii c from tnat °f the earth ? It certainly is in 

TotalfrontagetowardsDrummond-st.313 6 option, ^ & ^ emulation with 

■ a few equations, would in some manner 

enable the "Country Teacher" to tell the 

OEQLOGICAL ARGUMENTS IN FAVOUR difference . md ^ he ^ be ^5^,. 

of thr electrical theory. enabled to proceed with his equation. 
Sir, — I promised in my last commu- M. De la Beche says in the beginning 
nication to make some remarks on Mr. of his researches in theoretical geology, 
Mackintosh's position relative to the that the sun and the known planets of 
derivation of the secondary and tertiary our solar system are of different den- 
strata ; I will now, with your permission, sities ; it therefore follows that the ma- 



Digitized by Google 



GEOLOGICAL ARGUMENTS IN FAVOUR OF THK ELECTRICAL THIORY. 3 



terials of which these bodies are respec- 
tively formed are either different, or do 
not exist under precisely the same con- 
ditions in each. Hence a given density 
is not necessary to the existence of a 
planet, and consequently, there is no 
argument a priori against the supposition 
that the density of a planet, such as the 
earth, may have changed during the 
lapse of time." Even allowing the sup- 
position that the moon is a solid body, 
-the equation of the " Country Teacher" it- 
self is wrong. If he were to compute 
the solid contents of the increased dia- 
meter of the earth (18.5564 miles) and 
the solid contents of the moon (allowing 
it to be solid) and inform your readers 
which would contain the most matter, 
and what was the difference — if he will 
do this I may perhaps look at his equa- 
tion again. He seems to be sadly afraid 
of what may happen to future genera- 
tions. Let me tell him I am little in- 
clined to think, that any natural pheno- 
nema would cease on account of the 
existence of man, or of any class of ani- 
mals ; earthquakes and storms pay no 
respect to the presence of man, nor would 
the fall of a moon. In die last part of 
the letter he says that the near approach 
of the moon would cause a second de- 
luge, before the shock took place. If I 
had tried to bring before your readers, a 
proof of the fall of a sattellite, I could 
not have done much better than by en- 
deavouring to prove, that the strata show 
marks of a repitition of such deluges. 
Let the " Country Teacher" examine the 
strata, and he will find there has been a 
deluge, then a concussion, then again a 
deluge accompanied with strong currents, 
such as the return of waters, driven away 
by the sudden fall of a great body into 
their basin. The moon on its near ap- 
proach to the earth would occasion on 
that part nearest to it extremely high 
tides or a deluge ; then would follow the 
concussion; tnen the waters would be 
driven back with great force by the con- 
cussion, and would afterwards endeavour 
to return as far as possible to their former 
basin, and eventually, after several fluc- 
tuations attain their level. 

I have thus far, I hope, treated the 
opinions of your correspondent with civi- 
lity and respect, and I hope for the sake 
of the cause he upholds he will do the 
same, and not descend to abuse or scur- 
rility in the place of argument, I am not 



like " a Country Teacher" ashamed of 
my name,* but I have added it as a sup- 
porter of the electrical theory — and I 
stand as a supporter willing to receive 
any odium which may occur ; not like 
the " Country Teacher" sheltering him- 
self under an assumed name, ready to 
retreat if my cause fails, or if it should 
prove true to come uetore tne worm as 
its supporter. 

Mr. Mackintosh says that the dif- 
ference in composition and appearance 
of the secondary and tertiary strata, 
with the primary rocks, are some 
proof that the matter of these rocks has 
neen obtained from different sourees ; or 
that the secondary and tertiary strata, 
are the matters of which the moons were 
composed, and he has carried the argu- 
ment further by dividing them into four 
periods. Mr. M. happily is not like 
some of the opponents of this theory, 
positive and dogmatical in the arguments 
tie has used ; and if I may judge by the 
tenor of his communications, he will 
pardon me for endeavouring to set him 
right, especially when he candidly ac- 
knowledges, that he is not so thoroughly 
acquainted with geological facts as he 
should wish to be. 

It may be as well to mention that the 
crust of the globe, is composed nearly, if 
not altogether, of sixteen commonly called 
simple substances, which are thus enu- 
merated and classed by M. De la Bechef 
according to their respective importance* 

Simple, not metallic substances. 

1. Oxygen. 

2. Hydrogen. 

3. Nitrogen. 

4. Carbon. 

5. Sulpher. 

6. Chlorine. 

7. Fluorine. 

8. Phosphorus. 

Metallic bases of the alkalies and earths. 

1. Silicium. 

2. Aluminium. 

3. Potassium. 

4. Sodium. 

5. Magnesium. 

6. Calcium. 



* How docs it appear, that the M Country Teacher" 
is ashamed of his name? He has adopted, to be 
•ure. an anonymous signature, but what o/ that > 
So hav« hundred* of men whose names are an 
to our literature. 

f De la Beche, Res. Theo. Geol. page 24. 
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Metals, the oxides of which are neither 
alkalies 



1. Iron. 

2. Manganese. 

If we analize the various rocks and 
compare the results, we shall not find 
such a great difference, as we should at 
first sight be led to imagine : for in- 
stance, we will take granite, which has 
itself such a great variety of composition, 
as to contain in one case 47 silica, 10 iron 
oxide, 16 clay or alumina, 11 potash, and 
4 magnesia ; and clay slate, which to all 
appearance is decidedly of a different cha- 
racter, contains 49 silica, 23 clay, 1 1 iron 
oxide, and 5 potash; so that the difference 
between them is not so great as we should 
be led to imagine, if we were to judge 
only by their outward character and ap- 
pearance. The graywacke group, again 
with the conglomerates, sandstones, lime- 
stones, clays and sands of the secondary 
and tertiary strata, are evidently formed 
from the detritus of those or similar rocks 
to what I have mentioned. The matter of 
which the old red sandstone is composed 
consist of fragments perfectly visible and 
belonging to the primitive rocks, as granite, 
primitive slates, quartz, &c, and the mat- 
ter of this rock resembles very nearly in 
nature the rocks of the neighbouring 
mountains ; the millstone grit of the coal 
measures is a rock evidently formed of 
the detritus of pre-existing rocks; round- 
ed particles of other rocks are distinctly 
seen in it, and among them felspar. The 
red marl or the new red sandstone, has 
also every appearance of being formed of 
the matter of other masses; and many 
geologists thinks, that it is formed by a 
great agitation of the waters, which have 
washed down the looser and more exposed 
materials, of these elevated rocks which 
generally surround it, as the carbonif- 
ferous limestone, the old red sandstone, 
slates, greenstones and other rocks. If 
we examine the coal-field of Somerset- 
shire, we shall find a large tract of red 
marl, situated in a valley surrounded by 
the old red sandstone and the carbonif- 
ferous limestone; it is evident that the 
red marl, is formed in this case by the 
action of water on the surrounding bills. 
I should thus be led to conclude that 
the secondary and tertiary strata are not 
directly formed by the deposition of a 
moon, (although in many cases the matter 
of the satellite may enter into their com- 
position,) but that they are formed of the 



of pre-existing masses, either of 
the prior rocks of the earth, or of the 
matter of which the first deposited moons 
were formed. It may then be reasonably 
asked me, what would be the condition 
of the satellite after it had fallen ? I dare 
say some of your readers have seen in 
frosty weather when the pools of water 
have been frozen, stones, &c. sticking in 
the ice, which have been thrown there 
perhaps by boys to see how strong it 
was ; if not, let any of your readers, or 
the " Country Teacher" for them, take a 
stone, and throw it on the ice, and he 
will find, if the ice be not too thick, or 
the stone thrown with too great a force, 
that it will stick in the ice, part being 
imbedded and part exposed to view, in 
proportion to the thickness of the ice, or 
the force by which the stone was thrown. 
Just so, I think, would be the condition 
of a moon if it fell to the earth's surface, 
it would penetrate a considerable way 
into the earth's crust according to the 
velocity with which it fell, or the thick- 
ness of the earth's solid crust, (for I never 
can be brought to believe that the earth 
is of a stoney substance throughout its 
whole diameter) and form a chain of 
mountains, such as we see at present 
existing on the surface of the earth. I 
could, if your space would allow, show 
that this is the only reasonable mode of 
accounting for these high elevations ; and 
that the doctrine of central heat being 
the only cause is entirely wrong ; but I 
must leave it for the present, wishing the 
theory success, and hoping the " Country 
Teacher," with others, will be yet de- 
fenders of that which they now oppose. 
I remain, Sir, 

Yours respectfully, 
Joshua Thorn b. 

March 27th, 1887. 



SIR HUMPHRY DAVY, and- 



(Sed longo intervallo !) 



John* Herapai 



" He lifts up his leg at the noble beasts 
carcase, 

And does — all a dog so diminutive can.'* 

Moore. 

Sir,— The readers of the Mechanic? 
Magazine, can scarcely yet have forgotten 
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till HUMPHRY DAVY AND JOHN HKRAPATH. 



the very respectable figure which Mr. 
John Herapath cut in its pages a year or 
so ago, — how swaggeringly he enacted 
for a brief space the part of railway cen- 
sor, (self elected thereto) and how sound- 
ly he got thrashed in the end for his 
pains — what havoc was made of his 
facts by your acute and intelligent eor- 
pondent H. — and what fun of his ma- 
thematical pretensions by my erudite and 
much esteemed friend I ver M ' I ver . Never 
was literary discomfiture more complete 
— never exposure and disgrace more 
richly merited. Wordy as the wight is 
by nature, he had not at last a single 
word to say for himself; he was literally 
beaten dumb — convicted beyond all fur- 
ther denial of talking prodigious non- 
sense, and — something more. But Mr. 
John Herapath is like not many persons 
else in the world (God be thanked" !) 



<< 



things like him mast sting 

And higher beings suffer * * * 
******** 

'Tig the reptiles nature." 

He may be said, therefore, to act but 
*' after Lis kind" in seeking no interval 
of repose from his appointed office in the 
economy of nature — in darting his fangs 
as often as opportunity offers, at any of 
that higher order of beings on whose 
ski its his lot is cast. When last 
Mr. John Herapath thrust himself upon 
the worlds notice, it was as the reviler of 
Sir John Rennie, and his Brighton line 
of Railway, for certain alleged faults, the 
worst of which were afterwards proved 
to be matter of pure invention. Now 
his censure has taken a higher aim ; it 
is at the bust of Davy — one of the 
brightest ornaments of modern science, 
that he spits his venom. 

" Though he roar'd pretty well— this the 

puppy allows 
******* 

He vastly prefers his own little bow-wows 
To the loftiest war note the lion could 
pour." 

Nor is Davy the only " Hon" at 
whom the " puppy" thrusts out his 
tongue; there is not one of the same 
noble tribe whom he does not treat with 
the like " puppy dog" insolence. That 
there may be no mistake, I shall, with 
your leave, Mr. Editor, quote Mr. John 
Herapath's own words. 

" It is pretty generally known from a 
series of letters that appeared in the Timet 



newspaper during the years 1826, 1827, and 
part of 1828, which ended in the eapultrion 
of the tool of my opponents, Sir H. Davy 
from the presidency of the Royal Society, 
that / am in possession of discoveries re- 
specting the principles and laws of Natural 
Philosophy that have enabled ME to solve 
problems hitherto defying the utmost ef- 
forts of the scientific world, but which prin- 
ciples, &c., owing to the treatment I ex- 
perienced, have never been published, with the 
exception of a few detached portions." 

Sir Humphry Davy expelled from the 
presidency of the Royal Society, in con- • 
sequence of any letters which ever ap- 

Sared in the Times from Mr. John 
erapath, or which could ever possibly 

Sroceed from Mr. John Herapatb/s pen ! ! 
fonstrous supposition — monstrous false- 
hood! No man before Mr. John Hera- 
]>ath ever presumed to apply the term 
expulsion, to Sir Humphry*s voluntary 
resignation, from ill health, of the high 
office he held — no other man perhaps 
could be so ungenerous, and so base. 

" The tool" too, forsooth " of his op- 
ponents. What opponents? I never 
knew that he had any within the Vails 
of the Royal Society. I remember to 
have heard the letters he speaks of 
laughed at for their measureless impu- 
dence and conceit — but that, I am sure, 
was the utmost notice they ever elicited. 
He told us then, as he tells us now, that 
he is " in possession of (but keeps to 
himself) discoveries respecting the prin- 
ciples and laws of natural philosophy 
that have enabled him to solve problems 
hitherto defying the utmost efforts of the 
scientific world." But whose word had 
we for all this ? Mr. John Herapath's 
own. And whose word have we now ? 
Still Mr. John Herapath's own! I 
should be glad to know what Mr. John 
Herapath has ever done for science that 
should entitle his word to any authority 
whatever in the scientific world ? What 
useful discovery has he ever made? 
What real help ever given to the march 
of science ? There is nobody who might 
not safely assert quite us much as Mr. 
John Herapath does, if he would only, 
like Mr. Jonn Herapath, keep the bushel 
measure, close shut upon the wonderful 
light which he asserts to be shining 
beneath. The probability is, that he is 
as ignorant of the efforts of others in any 
particular department of philosophy, as 
ne is manifestly incapable of appreciating 
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them with fairness and liberality. Nay, 
it is quite certain, that such must be the 
case ; for no man with a spark of true 

Ehilosophy in him could possibly demean 
imself after the manner of Mr. John 
Herapath — forever proclaiming himself 
the profoundest, wisest, cleverest of men, 
and never at any time giving proof of 
his being more than an addle-pated, ser- 
pent-toothed, vain-glorious braggart. 
I am, Sir, 

Your constant reader, 
Philo-Davy. 

Camden Hill, 3d April, 1837. 

OA8 8TOVK8. 

Sir, — I am pleased to observe that my 
former communication upon this subject 
inserted in No. 701, has attracted the 
attention of two of your correspondents, 
Col. Macerone, in No. 705, and C. H. 
in No. 706. To the latter I feel obliged 
for the information he has furnished, 
and for the attention he has given to the 
matter. 

Before I used a gas stove I had one of 
the description mentioned by Col. Mace- 
rone, which so dried the air as to make 
the room quite unpleasant, and it was 
for this reason, with others, I considered 
gas, if properly managed would be more 
advantageous ; and I think the plan I 
have now adopted, and which I shall 
presently state, is preferable to any I 
nave yet seen for the purpose for which 
I use it ; and that the heat obtained is 
superior to that derived from coals in 
the usual manner, besides several other 
material benefits. 

I have burnt gas, both m an open and 
a close stove, m the same apartment, and 
found the effects of the former to be 
quite in accordance with the statements 
of C. H., and believe the air in a confined 
room to be thereby rendered very in- 
jurious for respiration. When I wrote 
to you before, I was using a close stove, 
ana the burnt air was carried off by a 
pipe about an inch in diameter; but I 
found the steam produced was so trouble- 
some and disagreeable, that I tried seve- 
ral alterations until I came to the method 
I now use. I have increased the size of 
the pipe to three inches and a half in 
diameter, and find that the steam is 
thereby entirely got rid of; and though 
it might at first 6ight appear that a pipe 



of such large dimensions would carry 
off too much heat, yet this is not the 
case, for by means of a ventilation at the 
end of the pipe the draught is decreased 
so as only to be sufficient to let the gas 
burn freely. 

The following is a rough sketch of my 
present stove, for which I must apolo- 
gize, not being an artist. 




It is 2 feet 5 inches high, and stands 
on feet 3 inches from the floor, 7 inches 
square at the bottom, and 5 inches 
square at the top ; mine is made square, 
but a round one would answer equally 
as well. It will be seen by the above 
that it is merely a double cone of iron, 
made of what is, I believe usually called 
sheet iron. The two cones are joined 
together at the top and made otr tight. 
The inner cone is made tapering at the 
bottom, around which the gas burns in 
a ring, and between the two mm casings, 
so that no air from the gas can possibly 
enter the apartment, the whole being 
carried off through the pipe d. which is 
continued out into an open passage : with 
the former small pipe the gnu flickered 
very much, there not being sufficient 
vent for the air, but with the present 
pipe (3i inches) it burns very well ; the 
gas pipe is introduced as marked at c. 
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and rests upon the bottom of the stove, 
which is made nearly close to the inner 
cone, so as only to allow enough air to 
keep the gas burning to enter. It would, 
however, be better probably to have it 
quite close round the inner cone and 
regulate the admission of the air for the 
gas by a slide or ventilator. At first I 
had the bottom of the stove under the 
yas open; but I think that by the supply 
of air being restricted, the iron becomes 
more heated, and of course warms the 
room better. The external surface of 
the stove being heated, of course gives 
out some warmth to the apartment as 
well as the pipes, which may be carried 
all round it, in the same manner as for 
hot water; but the principal warmth is 
derived from the air which circulates 
up the middle of the stove from b. to a. 
both ends being left open, excepting 
merely a ventilator placed at the top. 
The bottom of the inner cone should be 
small, so as not to admit more air than 
will be heated in its passage up the stove; 
and a grating might be placed in the mid- 
dle of the inner cone to prevent the 
draught being too rapid if the stove be 
large. 

As your correspondent C. H. stated, 
that no exact information can be given 
as to the cost and consumption of these 
stoves, I have made particular observa- 
tions respecting mine, and will give you 
that result. The cost of the stove and 
pipe is under £2 ; gas ring and fixing 
about 15*. My room is 9 feet high, 6 
wide and 13 feet long. I have a ther- 
mometer in it and always keep the tem- 
perature, even in the coldest days between 
55 and 60 deg. (I think there is hardly 
any other method by which such an 
even temperature could be obtained, and 
it is raised or lowered at pleasure by 
merely turning the stop-cock of the gas 
pipe.) The gas ring is 4 inches square 
and contains 40 holes. The gas is 
usually turned about half on. I burn by a 
three light meter; and from repeated cal- 
culations made at various times I find 
that upon a general average the gas 
consumed is under Jive feet an hour, so 
that 100 feet (which is here charged 
1*. 2d.} would last upwards of 20 hours. 
I am thus minute as I have never yet 
seen any such particulars given, and I 
imagine they would form sufficient data 
for any persons who might wish to reckon 
the expense of gas heating in what I con- 



ceive quite an unobjectionable method 
There are many advantages which I need 
hardly enumerate — such as, no smoke, 
no smell, no dust, no trouble in lighting 
a fire, nor any attention required to 
keep it alight afterwards ; the power of 
obtaining any required temperature, and 
maintaining it at an equal height. No 
chimney necessary, nor any danger from 
sparks, as the stove may be set any where 
with perfect safety. I will, however, now 
conclude for the present, and should 
further information be required by any 
of your correspondents, I shall (if in my 
power) be happy to afford it. 

I am, &c. 

EVANDER. 

17th March, 1837. 



RIGHTS OF INVENTORS. 

Sir, — The plainest truths are usually 
so overlaid by attendant circumstances, 
that it is long before they are disen- 
tangled ; and before they are so disen- 
tangled, it seems they cannot be generally 
understood. How else, Sir, are we to 
account for the slow, the very slow pro- 
gress both of the sciences, and the arts 
which relate to the rights and consti- 
tution of society ? 

One would have thought that no right 
could possibly be clearer, than that of 
property arising from production by any 
effort, whether of hand or head, — that 
is, whether of labour or invention. The 
right as arising from labour, was long in 
establishing itself in organized society; 
and for want of its establishment innume- 
rable mischiefs scourged all the nations, 
and the plagues have not yet passed 
away. The right as arising from inven- 
tion, seems to be but just now struggling 
into light and strength. 

The design of the patent laws seems 
hitherto to have been, not to protect 
justly the inventor, but to extract from 
inventors the greatest possible number of 
inventions; the benefit of the public (which 
public is in the present case a sophisti- 
cal personification) being the justifying 
reason. But like other schemes of profit 
against right, it has signally defeated it- 
self. The classes from whom inventions 
and improvements would most abun- 
dantly, and most efficaciously come, 
furnish only such as genius and per- 
severance can thrust by main force 
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through the penury and injustice which 
imprison them, ana of the greater part 
of these they are robbed. And so I 
conceive it must be as long as the 
devisers of patent laws concoct only 
cunning schemes to keep down the num- 
berof patents— to ensure the respecta- 
bility of patentees — to obtain a proof that 
the patentee has the means of working 
out nis invention, — or to effect other ir- 
relevant, minor, or mischievous objects; 
the arguments or pretences of the ma- 
jority of those who defend the principle 
of the present laws. Would it not have 
been as reasonable in days of personal 
danger on the highway, to defend that 
state of things because it kept poor men 
from the cost of travelling, and from 
losing the love of home, — that with 
safer roads no one would know where to 
look for his servant, or how to trace a 
thief; that danger in travelling prevented 
the sedition which might arise from the 
two easy intercourse of the labouring 
classes— that it engendered a bold and 
martial spirit which was worth more 
than the wrong it permitted; that the 
expense of safety made travelling a dis- 
tinctive gratification of those who alone 
ought to indulge in it; and by other 
such arguments— as to defend the prin- 
ciple of the present patent laws by those 
usually employed? Why should not 
the law defend inventions as zealously 
and as jealously as it defends our houses, 
and our highways ? And why may not 
social effects be anticipated from tliis 
new security, given to this most important 
branch of natural right, as extensive and 
as conducive to human happiness as 
those which have followed from the es- 
tablished security of person and of ma- 
terial property ? 

1 am not forgetting that there are 
other interests to protect besides those 
of the persons who have invented. An 
uncultivated common may justly be trod- 
den over in any direction, by any human 
being whatever, though the improve- 
ments on the cultivated patch by the 
side of it> are as justly defended from 
intrusion. Just so, whatever of science 
or art has been appropriated by mental 
labour, is theirs to keep, to sell, or to 
give away, who have so laboured, (the 
limitation of the right as to time is ano- 
therquestion) — but the infinite remainder 
is for whoever will use it, and may be 
appropriated in any part, by whoever will 



create a right to it. But in both cases, 
and especially in that of intellectual 
property, public and mdividual justice 
imperatively require that the appropriated 
portions shoula be denned by unhidden 
landmarks. 

The first step, and an indispensable 
portion of any just and effective system 
of patent laws, is therefore, the publica- 
tion of all that has been patented, — con- 
densed, classed, disencumbered of ob- 
gcuring forms, with correct references to 
the actual specifications; and so published 
and deposited, that the working inventor 
can have free and cheap access, in any part 
of the kingdom, to this information. To 
say that the present enrolment and cus- 
tody of the specifications is, for any pur- 
pose of justice towards succeeding in- 
ventors, a publication, is a fiction which 
insults the multitudes it injures. It was 
with great pleasure I read your advocacy 
of some such step as this, in your last 
week's remarks on the Patent Bill, now 
before Parliament. 

I have now, as on a former occasion, 
to ask pardon for whatever may appear 
dogmatical in these observations; my 
design has been to bring the argument 
into little room. Should, therefore, any 
of your readers entertain other views, 1 
beg to assure them I shall not be the 
least grateful of those who may benefit 
by the discussion of them. 
I am, Sir, 

Yours with great respect, 

J. Chapman. 



MR. MACKINNON'8 PATENT LAW 
AMENDMENT BILL. 

Sir, — In offering through the means 
of your journal, a lew observations upon 
the general features of this bill, I do not 
intend to interfere with the editorial 
notice of it, given in a late number. I 
propose rather to allude to the principles 
of amelioration in our law and practice 
relative to letters patent for inventions 
which the bill embodies, — than to dis- 
cuss its particular clauses. Those prin- 
ciples, as may be gathered from Mr. 
Mackinnon's speech upon the first read- 
ing of his bill — consist in altering the 
present, mode of obtaining the grant, in 
simplifying the official process, in the 
abrogation of the government stamp 
duties, and in lessening of the general 
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expenses of patents for the united em- 
pire, and in affording better security to 
patentees and inventors. The practical 
difficulties which encompass the combi- 
nation of these desiderata, in an act of 
l>arliament, can only be appreciated by 
those who possess an intimate know- 
ledge of the evils and imj^rfections of 
the existing system of patent grants, and 
who have actually given their attention 
to the framing of legislative improve- 
ments suited to the requirements of the 
case. The details of a truly efficient act 
for the ample security of the inventive 
talent of the country, can only be found- 
ed upon a calm review of the evidence 
reported by the Committee of Inquiry, 
upon patent law and practice, appointed 
by the House of Commons in 1829* 
aided by a broad and liberal estimation 
of the close connexion which exists be- 
tween our national prosperity, and pro- 
tection to our national genius employed 
in the discovery of improvements, in the 
various branches of art and manufacture. 

Now in the examinations before that 
Committee, the general weight of the 
evidence, of the most practical and en- 
lightened men, was in favour of the sub- 
stitution of a commission, or some similar 
power, for the consideration of petitions 
and matters relative to the grant of in- 
vention patents, in lieu of the cumbrous 
antiquated machinery of the existing 
mode. The reports, references, warrants, 
caveats, oppositions, — the sign manuals, 
signets, and seals of the present system, 
were denounced by almost every man 
examined, who was unconnected with 
the official duties and emoluments of 
the present complicated forms. Mr. 
Mackinnon's bill professes to simplify 
all this proceed by the establishment of 
a permanent commission of scientific and 
capable men, who shall regulate an im- 
proved system under sanction of the 
Lord Chancellor; and who shall deter- 
mine, in the first instance, as a court, 
matters relative to patents for inventions. 
Certainly, all new details, should under 
such a commission, be as simple, and 
inexpensive as they can be rendered, con- 
sistently with the great object of public 
security, and protection to inventors. 
The commissioners will certainly have 
no sinecure station allotted them; but 
still their salaries should be of that mo- 
derate amount, that should be deemed 
but a fair equivalent for the talent and 



industry required under this new system . 
The first clauses in Mr. Mackinnon's bill, 
should, undoubtedly, have been such as 
declared the general principles of protec- 
tion to patent property, and specific 
ameliorations in that respect, — in which 
points the bill appears deficient. But 
when we consider the great difficulties 
of preparing a bill which should embrace 
the various necessary improvements — and 
the failures which have attended the 
several attempts to legislate upon this 
" intricate and important subject" since 
the Committee sat — and when we con- 
sider that the Committee found the 
matters so difficult, that they actually 
left it in the lurch, and framed no report 
upon the evidence, as ordered by the 
House — we cannot but feel obliged to 
any member, who takes up the forlorn 
Aope, and in the face of repeated failure, 
engages the attention of tne legislature 
to the subject. Mr. Mackinnon's bill is 
open to all improvements that maybe pro- 
posed in Committee ; he has in his place 
pledged himself to the support of every 
efficient amelioration offered; the least 
that he is entitled to expect in response 
to this manly pledge, is the support of 
the public voice to enable him to redeem 
it by advocating the second reading of 
the bill,* and presenting to the House 
sensible and practicable clauses as im- 
provements upon it, so that the great 
objects which Mr. Mackinnon professes 
to have in new, may be worked out, and 
be by the wisdom of Parliament, com- 
bined: into that practical, rational ame- 
lioration of our patent law, which shall 
eventually bring forth and render avail- 
able to the national prosperity — the 
mighty hidden intellectual resources of 
the inventive talent of this commercial 
empire. 

I am, Sir, your humble servant, 
Amicus Patriae. 

20th March, 1887. 



SOLUTION OF THE FIRST GEOMETRI- 
CAL QUESTION. — BY A WESTMIN- 
STER scholar. See Vol.xxvi. p. 400. 

Problem 1. Given, the base, the verti- 
cal angle, and the ratio of the segments 



* We understand that Meaan. Mackinnon and 
Bainea do- not intend to proceed with the bill.— 
En. M. M. 
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of the straight line as divided by the 
centre of the inscribed circle, and drawn 
from the vertical angle to the base — to 
construct the plane triangle. 



Let m n be the given ratio of the sides, 
and upon A B, the given base, describe 
a segment of a circle, A C B, containing 
an angle equal to the given vertical an- 




N 



gle. Bisect the arc A C B in D; join 
DA, D B, and from the centre D, and 
distance D A or D B ; describe the cir- 
cle A B E, in which place A E, a fourth 
proportional to mn and A B, and let 
A E meet the circle A D B in C. Join 
A B, C B, B E ; then shall AC B be the 
triangle required. Bisect the angles 
A C 8, C A B by the straight lines A K 
C K, and let C K meet the base A B in 
H. Then K is the centre of the in- 
scribed circle. 

Then, because the angle A C B = 
A D B = twice the angle A E B, also 
the angle A C B is bisected by the line 
C H ; hence the angle A C H = A E B, 
consequently, C H is parallel to B E . • . 
A B : AE :: A H : A C :: H K : C K ; 
but by construction m : n : : A B : A E ; 
hence HK:KC::m:«. Wherefore, &c. . 

W. W. D. 

Dean's Yard, March 3rd, 1837. 



ON ORIGINALITY OF INVENTION. — 
MR. WIVBLLS FIRE-ESCAPE. 

Sir, — Whenever a simple contrivance 
is made known, and it becomes of im- 
portance to the public, there are ever to 
oe found persons to take advantage of 
the inventor, because he has not pro- 
tected himself by patent. I am induced 
to make this remark, in consequence of 
dome mention of my name in p. 450 of 
your Magazine (No. 709), in which con- 



siderable value is put upon a pair of 
wheels which ascend the front of a house 
to the first length of Mr. Merryweather's 
ladder : but, how far Mr. M. became 
the person who first had recourse to 
wheels either for his elevator or the said 
ladder, must appear in the statement 
which follows : — 

In the early part of the year 1829, I 
gave some attention to fire-escapes,— not 
with a view to pirate the work of any 
man, for at that time I had never seen 
an escape of any kind. I heard of at- 
tempts naving been made to ascend a 

Xup to the nighest window of a house, 
:h and failed. ; and it occurred to me 
that an elevator constructed upon the 
principles of that which Mr. Merrywea- 
ther claims to be his invention, might 
answer the purpose. Such a machine 
as this I first contrived, and brought 
into public notice on the 4th of August, 
1829. Reporters of newspapers at- 
tended its exhibition, and a notice of it 
appeared in the Examiner and others ; 
the Morning Herald of the 8th August 
gave a long and correct account of the 
machinery and its performance. " Of 
the elevator" it states, — "It consists 
of a number of hollow wooden tubes, 
about five or six feet long, and an inch 
and a half or two inches in diameter, the 
top of each being lined with copper. 
These fit into each other, till the whole 
reaches the third or fourth story of a 
a house. At the top of them are two iron 



Digitized by Google 



WATER FOR FUEL. 



11 



wheels, with a projecting iron rod," &c. 
The above trial took place at the dwell- 
ing of Mr. Savage, in Titchfield-street, 
Oxford Market. The time occupied was 
four minutes and a half ; in that time 
six persons descended from the window 
in tne roof, four storys high. Now, as 
Mr. Merryweather's elevator did not ap- 
pear in public for some months after, 
and was in every respect like mine, I 
cannot believe it to be the invention of 
Mr. Merryweather, but a direct copy 
from the true original by myself. 

In the spring of 1830, I contrived an 
escape ladder upon a different plan to 
any yet offered, at the top of which 
was a pair of wheels; a model of the 
Bame was exhibited at the vestry-room 
of St. Pancras, at the time I gave a lec- 
ture upon the subject of escapes. Shortly 
after, I was at an exhibition of Mr. Mer- 
ryweather* s ladder, which had no wheels; 
but on my observing to the Treasurer 
of the Committee for fire-escapes in St. 
Pancras the advantage which would be 
derived from the application of wheels to 
the first portion of the series, such 
wheels were affixed accordingly, and ex- 
hibited shortly after. It appears also 
that Mr. Baddeley had suggested the 
same idea to Mr. Merryweather, whose 
mechanical powers appear to require the 
united efforts of others to help him 
through in borrowed robes. 

The Humane 8ocietyfor Fire-Escapes, 
established in March last, was formed 
through myself, by calling public meet- 
ings at my own expence, without the aid 
of any one of the members who pride 
themselves as being of the South- West 
District of St. Pancras Society for Fire- 
Escapes . The Humane Society nas adopt- 
ed myfire-e8cape ladders, which I shall at 
any time be most willing to work in 
competition with any other which may 
be cleemed the best. 

I am, Sir, your most obedient, 
And very humble servant, 
Abraham Wivkll. 

Camden Town, March 23, 1887. 

WATER FOR FUEL. 

Respected Friend, — Twelve years ago 
I proposed to you, that telegraphic in- 
telligence might be held by the electric 
shock through a chain of conductors, to 
any extent; the signals to be given by 



firing gunpowder at given stations in 
the fine of correspondence. Two years 
afterwards the experiment was tried, 
either in consequence of my suggestion 
or otherwise, between two vessels afloat 
at some distance from each other; the 
conductors passed from the first vessel 
to the mast nead, and then to the deck 
of the second vessel, and thence back to 
the machine : gunpowder was fired by 
the electric fluid at both the points men- 
tioned, and the shock returned to the 
jar, as I supposed it would, without any 
perceptible loss of time. 

Have jou the boldness to propose to 
the public, that at some future time, un- 
der the forming hand of science, com- 
bined with practice, water may be 

USED FOR FUEL? Now, '* let 110 doff 

bark I am not going to throw a bowl 
of water on my kitchen fire ! 

Water is decomposed by electricity, 
and in being decomposed, is resolved 
into gases of a highly inflammable na- 
ture. Electricity is brought into action 
by the revolution of a circular plate of 
glass with certain accompaniments of 
easy attainment : a plate of glass of 
18 inches diameter will produce more 
electricity than the human body lovea 
to endure, and will decompose a little 
water ; but what is to prevent a steam- 
engine from turning twenty or a hundred 
plates of glass of 12 feet aiameter? Of 
water, we know there is enough; of 
electricity, the store is wholly inexhausti- 
ble ; and: we shall never lack glass while 
flints may be digged ; and kelp (kali in 
all its forms) continues to grow — and that 
will grow which is cultivated. 

You will perceive that I propose the 
possibility of using these oxygen and 
nydrogen gases in aid, or instead of, 
other fuel, in maritime navigation— and 
then, the world is an open book. 

It has pleased God to give to man- 
kind, his children, little by uttle, as their 
capacity could bear it, of the tremendous 
powers of his natural creation, for their 
use, at their peril always, to apply or to 
misapply, his gifts ; hence new wonders 
of science have gradually unfolded, 
which, to the age gone by, would have 
appeared impossible and absurd. It is 
my belief that water is the most com- 
bustible of all things that naturally and 




no doubt that, in due course of time, 
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WARMING AND VENTILATING APARTMENTS. 



the principle referred to will be brought 
into operation. 

I am, respectfully, 

Edmund Fry. 

3d Month 27th, 1837,: 



AN EXPERIMENTAL ENQUIRY INTO THE 
MODES OF WARMING AND VENTILATING 
APARTMENTS. BY ANDREW URE, M.D. 
f . R . S. | TC • 

Read before tb« Royal Society on the 16th of June, 
1836. 

* (From the Architectural Magazine for April). 

The subjects of warming aad ventilating 
apartments, in reference to the comfort and 
health of their inmates, have lately excited 
a great deal of attention. The commissioners 
delegated by government to inquire into the 
circumstances of factory labour adverted in 
their reports to some of the expedients em- 
ployed for ventilating certain cotton mills ; 
and, more recently, a select committee of 
the House of Commons has considered and 
reported upon the best mode of ventilating 
and warming the new Houses of Parliament. 
In an extensive tour which I made, during 
the two preceding seasons, through Eng- 
land, France, and Belgium, to investigate 
the applications of chemical and mechanical 

attention to these subjects, so interesting to 
science, as well as humanity ; and I have 
had my mind professionally turned to them 
by the Directors of the Customs Fund of 
Life Assurance, on account of the very 
general state of indisposition and disease 
prevailing among those of their officers 
(nearly 200 in number) engaged on duty 
in the Long Room of the Custom House, 
London. I now respectfully submit the 
result of my observations and experiments 
on these points of public interest to the 
Royal Society. 

The symptoms of disorder experienced by 
the several gentlemen (about twenty in 
number), whom I examined out of a great 
many who were indisposed, were of a very 
uniform character. The following is the re- 
sult of my researches : — 

A sense of tension or fulness in the head, 



throbbing of the temples, and vertigo, fol- 
lowed, not unfrequently, with a confusion 
of ideas, very disagreeable to officers occu- 
pied with important, and sometimes intri- 
cate, calculations. A few are affected with 
unpleasant perspiration on their sides. — 
The whole of them complain of a remarka- 
ble coldness and languor in their extremi- 



habitual, denoting languid cir- 
culation in these parts, which requires to be 
counteracted by the application of warm 
flannels on going to bed. The pulse is, in 
many cases, more feeble, frequent, sharp, 
and irritable than it ought to be, accord- 
ing to the natural constitution of the indi- 
viduals. The sensations in the head oc- 
casionally rise to such a height, notwith- 
standing the most temperate regimen of life, 
as to require cupping, and at other times 
depletory remedies. Costiveness, though 
not a uniform, is yet a prevailing symptom. 

The sameness of the above ailments, in 
upwards of one hundred gentlemen, at very- 
various periods of life, and of various tem- 
peraments, indicates clearly sameness in the 
cause. 

The temperature of the air in the Long 
Room ranged, in the three days of my ex- 
perimental inquiry, from 62 deg. to 64 deg. 
of Fahrenheit's scale; and in the Examiner's 
Room it was about 60 deg., being kept some- 
what lower by the occasional shutting of the 
hot-air valve, which is here placed under the 
control of the gentlemen ; whereas that of 
the Long Room is designed to be regulated 
in the sunk story, by the fireman of the 
stove, who seems sufficiently careful to 
maintain an equable temperature amidst all 
the vicissitudes of our winter weather. Upon 
the 7th of January, the temperature of the 
open air was 50 deg., and on the 11th it was 
only 35 deg. ; yet, upon both days, the 
thermometer in the Long Room indicated 
the same heat of from 62 deg. to 64 deg. 

The hot-air discharged from the two 
cylindrical stove-tunnels into the Long 
Room was 90 deg. upon the 7th, and at 
1 10 deg. upon the 1 1 th. This air is diluted, 
however, and disguised by admixture with a 
column of cold air before it is allowed to 
escape. The air, on the contrary, which 
heats the Examiner's Room undergoes no 
such mollification, and comes forth at once 
in an ardent blast of fully 170 deg. ; not un- 
like the simoom of the desert, as described 
by travellers. Had a similar nuisance, on 
the greater scale, existed in the Long Room, 
it could not have been endured by the mer- 
chants and other visitors on business ; but 
the disguise of an evil is a very different 
thing from its removal. The direct air of 
the stove, as it enters the Examiner's 
Room, possesses, in an eminent degree, the 
disagreeable smell and flavour imparted to 
air by the action of red-hot iron ; and, in 
spite of every attention on the part of the 
fireman to sweep the stove apparatus from 
time to time, it carries along with it abund- 
ance of burned dusty particles. 

The leading characteristic of the air in 
these two rooms is its dryness and disagree- 
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able smell. In the Long Room, upon the 
llth, the air indicated, by Daniell's hygro- 
meter, 70 per cent, of dryness, while the 
external atmosphere was nearly saturated 
with moisture. The thermometer connected 
with the dark bulb of that instrument stood 
at 30 deg. when dew began to be deposited 
upon it, while the thermometer in the air 
stood at 64 deg* In the court behind the 
Custom-house, the external air being at 
35 deg., dew was deposited on the dark 
bulb of the hygrometer by a depression of 
only 3 deg. ; whereas in the Long Room on 
the same day, a depression of 34 deg. was 
required to produce that deposition. Air, 
in such a dry state, would evaporate 0*44 in. 
depth of water from a cistern in the course 
of twenty-four hours, and its influence on 
the cutaneous exhalents must be propor- 
tionally great. 

As cast-iron always contains, besides the 
metal itself, more or less carbon, sulphur, 
phosphorus, or even arsenic, it is possible 
that the smell of air passed over it in an 
incandescent state may be owing to some of 
these impregnations ; for a quantity of noxi- 
ous effluvia, inappreciably small, is capable 
of affecting not only the olfactory nerves, 
but the pulmonary organs. I endeavoured 
to test the air as it issued from the valve in 
the Examiner's Room, by presenting to it 
pieces of white paper moistened with a solu- 
tion of nitrate of silver, and perceived a 
slight darkening to take place, as if by sul- 
phurous fumes. White paper, moistened 
witn iiUipnureiieu nyarogen water, was noi 
in the least discoloured. The faint impres- 
sion on the first test paper may be, proba- 
bly, ascribed to sulphurous fumes, proceed- 
ing from the ignition of the myriads of 
animal and vegetable matters which con- 
tinually float in the atmosphere, as may be 
seen in the sunbeam admitted into a dark 
chamber : to this cause, likewise, the offen- 
sive smell of air, transmitted over red-hot 
iron, may, in some measure, be attributed, 
as well as to the hydrogen resulting from 
the decomposition of aqueous vapour, always 
present in our atmosphere in abundance ; 
especially close to the banks of the Thames, 
below London Bridge. . 

When a column of air sweeps furiously 
across the burning deserts of Africa and 
Arabia, constituting the phenomenon called 
simoom by the natives, the air becomes not 
only very hot and dry, but highly electrical, 
as is evinced by lightning and thunder. Dry 
sands, devoid of vegetation, cannot be con- 
ceived to communicate any noxious gas or 
vapour to the atmosphere, like .the malaria 
of marshes, called miasmata; it is, hence, 
highly probably that the blast of the simoom 
owes its deadly malignity, in reference to 



animal as well as vegetable life, simply to 
extreme heat, dryness, and electrical dis- 
turbance. Similar conditions, though on a 
smaller scale, exist in what is called the 
bell, or cockle, apparatus for heating the 
Long Room and the Examiner's apartment 
in the Custom-house. In consists of a 
series of inverted, hollow, flattened pyramids 
of cast-iron, with an oblong base, rather 
small in their dimensions, to do their work 
sufficiently in cold weather when moderately 
heated. The inside of the pyramids is ex- 
posed to the flames of coke furnaces, which 
heat them frequently to incadescence, while 
currents of cold air are directed to their ex- 
terior surfaces by numerous sheet-iron chan- 
nels. The incandescence of these pyramids, 
or bells, as they are vulgarly called, was 
proved by pieces of paper taking fire when 
I laid them on the summits. Again, since 
air becomes electrical when it is rapidly 
blown upon the surfaces of certain bodies, 
is occured to me that the air which escape* 
into the Examiner's Room might be in thin 
predicament. It certainly excites the sen- 
sation of a cobweb playing round the head, 
which is well known to all who are familiar 
with electrical machines. To determine this 
point, 1 presented a condensing gold-leaf 
electrometer to the said current of hot air, 
and obtained faint divergence, with negative 
electricity. The electricity must be im- 
paired in its tension, however, in conse- 
quence of the air escaping through an iron 
grating, and striking against the flat iron 
valves, both of which will tend to restore 
the electric equilibrium. The air blast, 
moreover, by being diffused round the glass 
of the condenser apparatus, would some- 
what mask the appearances. Were it worth 
while, an apparatus might be readily con- 
structed for determining this point, without 
any such sources of fallacy. The influence 
of an atmosphere charged with electricity in 
exciting headache and confusion of thought 
in many persons, is universally known. 

The fetid burned odour of the stove air, 
and its excessive avidity for moisture, are of 
themselves, however, sufficient causes of the 
general indisposition produced among the 
gentlemen who are permanently exposed to 
it in the discharge of their public duties. 

From there being nearly a vacuum, as to 
aqueous vapour, in the said air, while there 
is nearly a plenum in the external atmo- 
sphere round about the Custom-house, the 
vicissitudes of feeling in those who have oc- 
casion to go out and in frequently must be 
highly detrimental to health. The perma- 
nent action of an artificially desiccated air 
on the animal economy may be stated as 
follows : — 

The living body is continually emitting a 
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transpiraMe matter, the quantity of which, 
in a grown up man, will depend partly on 
the activity of the cutaneous exhalence, and 
partly on the relative dryness or moisture 
of the circumambient medium. Its average 
amount, in common circumstances, has been 
estimated at 20 ounces in twenty-four hours. 

When plunged in a very dry air, the in- 
sensible perspiration will be increased ; and, 
-as it is a true evaporation or gasefaction, 
it will generate cold proportionally to its 
amount. Those parts of the body which 
are most insulated in the air, and furthest 
from the heart, such as the extremities, will 
feel this refrigerating influence most power- 
fully. Hence the coldness of the hands 
and feet, so generally felt by the inmates of 
the apartment, though its temperature be at 
or above 60 deg. The brain, being screened 
by the skull from this evaporating influence, 
will remain relatively hot, and will get sur- 
charged, besides, with the fluids which are 
repelled from the extremities by the condens- 
ation, or contraction, of the blood-vessels 
caused by cold. Hence the affections of the 
head, such as tension, and its dangerous 
consequences. If sensible perspiration hap- 
pen, from debility, to break forth from a 
system previously relaxed, and plunged into 
dry air, so attractive of vapour, it will be of 
the kind called a cold clammy sweat on the 
sides and back,* as experienced by many in- 
mates of the Long Room. 

Such, in my humble apprehension, is a 
rationale of the phenomena observed at the 
Custom-house. Similar effects have re- 
sulted from the hot-air stoves of a similar 
kind in many other situations. 

After the most mature physical and medi- 
cal investigation, I am of opinion that the 
circumstances above specified cannot act 
permanently upon human beings without 
impairing their constitutions, and reducing 
the value of their lives. The Directors of 
the Customs Fund are therefore justified in 
their apprehensions, " J that the mode of 
heating the Long Room is injurious to the 
health of persons employed therein, and 
that it must unduly shorten the duration of 
life." 

It is evident, moreover, that the public 
service must suffer serious inconvenience in 
consequence of so many revenue officers, of 
great experience in business, being con- 
stantly exposed to the influence of a cause 
under which the most perspicacious intel- 
lect may become confused, and the most 
.vigorous frame may be frequently disquali- 
fied for the discharge of a daily recurring 
duty. In fact, the absences among the 
officers of the Long Room in consequence 
of indisposition must be detrimental to the 
Service, and may, for the most part, be 
traced to the malaria of the stoves. 



For the purpose of producing a comfort- 
able temperature in the air of the rooms 
occupied by individuals of a sedentary call- 
ing, like the in-door officers of his Majesty's 
Customs, cast-iron pipes, circulating steam 
a few degrees above the 212th degree of 
Fahrenheit's scale, should be distributed 
along the floor, close to the line of desks 
within which the officers sit. A corre- 
sponding range of small orifices should be 
made in the lower part of the desk parti- 
tions, for permitting the free ingress of the 
warm air around their limbs ; and a series of 
sliding plates should be attached, for regu- 
lating these orifices, so as to enable each 
individual to suit the supply of warmth to 
his peculiar feelings and constitution. Self- 
acting register valves should, at the same 
time, be fixed aloft in the Long Room, 
which would regulate the discharge of foul 
air, and maintain a wholesome ventilation 
in the air below. 

Nothing can be more preposterous, in an 
economical and scientific point of view, than 
the mode of introducing the hot-air into the 
Long Room, through two wide vertical tun- 
nels in the line of its centre, whence it rises 
rapidly to the lofty roof, and can communi- 
cate warmth to the inmates, seated near the 
floor, only by reverberating downwards in a 
polluted state of mixture, with many cutane- 
ous and pulmonary exhalations. Whereas 
the great principle of ventilation is, never 
to present the same portion of air twice 
over to the human lungs, but to supply 
them at each fresh inspiration with pure 
aerial particles, in a genial thermometric 
and hygrometric condition. Such air should 
be poured in, rightly prepared, from innu- 
merable orifices in or near the floor, and 
pass up over the living frames, never to be 
thrown back upon them, but to be dis- 
charged through an equivalent number of 
orifices in the ceiling, too small to permit a 
counter current of cold air downwards. 
By such ceaseless circulation, comfort and 
health would be permanently secured, at 
probably one fourth part of the expenditure 
of fuel now consumed in corrupting the 
aerial element, and in placing many valua- 
ble lives in jeopardy. 

In the recent report of the Parliamentary 
Committee, it is truly surprising that not a 
syllable is said about the methods of warm- 
ing and ventilating apartments employed in 
the factories, although they afford unques- 
tionably the best models for imitation, be- 
ing the results of innumerable experiments 
made on a magnificent scale, with all the 
lights of science, and all the resources of 
our ablest civil engineers. 

The warming is effected by horizontal 
ranges of cast-iron steam-pipes, properly 
supported or suspended, so as to give free 
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play to their expansion and contraction 
from alternations of temperature, as well as 
to secure the equable distribution of low- 
pressure steam, and the ready efflux of the 
water of condensation. There cannot be a 
single doubt of this system being the only 
one which can, with safety, certainty, and 
economy, be used in preparing in one or 
more antechambers a body of genial air, to 
be thereafter diffused through the Houses of 
Parliament and their subordinate committee 
rooms. The only point which can admit ©f 
discussion is, the mode of renewing the 
atmosphere, or what is commonly called 
ventilation. In this respect, also, the engi- 
neers of the metropolis will find themselves 
outstripped by those of Manchester, and 
some other factory districts. 

Various schemes were resorted to, at the 
suggestion of several ingenious projectors, 
for ventilating the Old House of Lords. 
Two, at least, of the plans consisted in the 
erection of a stove furnace in a chamber 
over that house, and in drawing the air for 
the supply of that furnace from the apart- 
ment below, so as to Buck out the foul and 
hot atmosphere accumulated under its ceil- 
ing. The ventilating power of such an ap- 
paratus would be proportional to the quan- 
tity of fuel consumed, and the rapidity of 
its combustion ; both being dependent, of 
course, upon the height of the chimney. 
It is well known that the contrivance was 
quite inefficient to refresh the air when it 
was most wanted, namely, when the house 
was crowded. 

The quantity of air discharged in a given 
time by chimney draughts does not seem to 
have been hitherto made the subject of very 
accurate experiments. Whenever a certain 
volume of air is heated from the freezing to 
the boiling point of water, it expands into 
one volume and three eighths ; and it there- 
fore tends to rise up with a force equal to 
the difference between the weight of the 
volume of the cold air, whose space it now 
occupies, and its own weight ; that is, in the 
present case, the difference between one and 
three eighths, and one ; or 11 and 8. 

Let us suppose a chimney, 50 yards high, 
to be supplied constantly at the bottom with 
air heated to 212 deg., while the external 
atmosphere is 32 deg. Fahr. The tunnel, 
being full of the hot air, its ascensional force 
will be obviously the difference between the 
weights of two columns of air, each 50 yards 
high, the one at the boiling, and the other 
at the freezing, temperature of water : the 
force will, likewise, be the same as that act- 
ing in a siphon filled with air, and having 
one of its arms longer than the other, by 
the difference between the bulk of the cold 
and the hot air. This columnar difference 



of weight is the sole cause of the movement ; 
and it is well known, both by theory and 
experiment, that the velocity of discharge 
through this columnar difference, which, in 
the present case, is I8| yards, would be 
equal to the velocity which a solid body 
would acquire in falling freely from that 
height. But a body falling from the height 
of 56} feet would pass through 60 feet per 
second, which is the velocity of efflux sought. 
A small deduction ought to be made from 
this number, on account of the increased 
density of the. burned air in chimneys, in 
consequence of the replacement of a portion 
of its oxygen by carbonic acid. 

The density of burned air, as it issues 
from chimney-tops, compared with that of 
atmospheric air of the same temperature, 
may be reckoned as 104 J to 100. In prac- 
tice, it will be found convenient to make the 
calculations as if the air were chemically 
the same, and to multiply the velocity found 
by 0-97 ; which would reduce the above 60 
feet to 58-2 feet. 

(To be continued.) 



COWKLl/s WINDOW 8ASHE SUSPENDERS. 

Sir, — In your number of Saturday last, 
I was much pleased to find that Mr. Cowell's 
improvement in window sashes has been 
introduced to your notice. 

On the announcement of his plan, I had 
all the wi n<lows of my residence here, as well 
those of a house in the city, fitted up on his 
principle, and am so well satisfied, that I 
wish publicly to bear testimony to its 
utility ; the expense, as you state, is a 
mere trifle, but the importance of the ob- 
ject it embraces is very great, that of saving 
human life. 

I will only further observe, that my 
female servant, after shifting them once or 
twice, manages them with the greatest ease 
and facility. I mention this, because some 
of my friends have imagined it to be a much 
more formidable undertaking for a female 
than it really is. 

I am, Sir, yours respectfully, 

J.W. Cox. 

9, Gibson-square, Islington, „ 
29th March, 1837. 

NOTES AND NOTICKS. 

Dynamometric Check. — A committee of the French 
Institute, composed of Messieurs Arago, Dulong, 
and Poncelet, has gone through a series of experi- 
ments on the *' dynamometric (or power-measuring) 
check," an instrument invented by Prony, and lately 
improTed by M. de Saint Leger, mining engineer at 
Rouen, for the purpose of measuring with accuracy 
the power of steam-engines and the quantity of fuel 
they consume. A large party of members of the 
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Institute and the Chamber of Deputies, of pro- 
fessors, engineers, Htc. was present at the investi- 
gation, which took place on the 10th of March at 
the machine manufactory of M. Pauweis at Paris. 
The object of the experiments was to ascertain the 
practical exactness of the apparatus, and for tills 
purpose a steam-engine of twelve-horse power of 
SI. Pauweis's manufacture was made use of. The 
result appeared to be perfectly satisfactory, and the 
scientific world now waits, with some interest, the 
report of the committee of the Institute. This new 
invention may, perhaps, supply M. Arugo with less 
disputable grounds for claiming for his countrymen 
a share in the honour of improving the steam-engine, 
than he has been able to supply hi his two disin- 
genuouslv national essays on the subject in the 
French Annuaire for 1*28 and 1837. 



Continental Railway*. — A railway between Como 
and Mil in is already liegon to be made ; another 
from Mil. in to Venice has just received the sanction 
of the Emperor of Austria, according to the German 
papers ; and what is of still more consequence, all 
the shares have been taken. This project seems 
the " unklndest cut of all," Venice being, of all 
places in the world, the classic city of canals, and, 
one would think, protected by its lagunes, now to 
be crossed, by a bridge of innumerable arches, from 
all danger of contact with a railway. After this 
the new system may be expected to spread to Hol- 
land itself, a country whose interest and prosperity 
are, perhaps, otherwise destined to receive a deadly 
shock from the progress of an Improvement which 
seems likely to confer incalculable benefits on the 
rest of Europe, on the Continent, perhaps, more 
than on ourselves, among whom extended land-car- 
riage is of less Importance. 

Reverse of Fortune. — A subscription has been 
d at Paris for the benefit of Richard I^enoir, 
it is stated, the first manufacturer in Fr 
n old man of 74, ill and destitute. He 

forty manufactories in different purts of 
France, and employed 10,(J48 workmen. " My pro- 
perty," he says in his memoirs, the first volume of 
which has been lately published, "was, on the 22d 
of April, 1814, about eight millions" of francs (or 
near ^'320,000). " On the 24th I u is a ruined 
man." The only cause of this reverse, he states 
to have been the sudden suppression of the duties 
on cotton by an ordounance of that date made by 
the Couut d'Artois, since Charles X., then Lieu- 



Ancienl Colours. — In the Courier Greek news- 
paper, No. 65, of the date of the 7th of February, 
an Interesting account is given of some archaeologi- 
cal researches, recently carried on with much suc- 
i at Athens. Amongst other discoveries, two old 
have been found In the Propylcea, frag- 



to the chemist Landerer, for the purpose of in- 
vestigation. As it is stated, however, that these 
paintings are on windows, it seems doubtful, though 
the Greek Courier speaks of them as ancient, whe- 
ther they In reality belong to a higher autiquity 
than that of the middle ages, in which it is well 
known that the pointers of the Byzantine school, 
maintained a high reputation all over Europe, which 
in our own days some German cities have 
attempt to revive. Should this be the 



as to the i 

can be expected from their analysis j but it ihey 
actually lielong to classic antiquity, the investiga- 
tion will lead to very interesting results. 

Preservation of Animal Substances.— M. (J anna I, 
of Paris, has discovered that the substances most 
efficacious for the preservation of bodies deprived of 
life are the salts of alumina; and he recommends 
the acetate of alumina as, of all, the best adapted for 
this purpose. By means of this substance, a dead 
body may be preserved for a length of time aa 
effectually as if embalmed in the manner of the 
ancient Egyptians, and at a very tri (fling expense. 
The aluminous fluid may be Introduced by the aorta, 
or still better, by the carotid artery, and any dedica- 
tion produced may be counteracted by the simple 
agency of a layer of varnish. It is anticipated that 
this discovery, from its simple and economical 
nature, will produce an important change in all 
processes to which it is capable of being applied. 
The preservation of specimens of natural history 
for museums, may be henceforth effected with a 
great saving of labour and cost, and the study of 
anatomy, which could not till now be carried on in 
summer, and even in winter was attended with seri- 
ous risk of health, may be pursued in perfect safety, 
and at all seasons of the year. 

The Brituth*Museum.- The new regulation of 
keeping the British Museum open to the public 
during the holidays has just come into exercise. 
Easter Monday, the 27th of March, was the first 
day of its operation, and on that day the number 
of visitors mounted up to only fifteen short of 
twkntt-four thousanu ! This is, we believe, 
about four times as great a number as ever visited 
the Museum in one day before, and the 
number was hitherto considered as in all 
bility the greatest that had ever visited the 
in that space of time. If, after being exposed to 
such an ordeal as this, the treasures of the collec- 
tion are found to have suffered no injury or diminu- 
tion, the slanderers of the English national character 
in those points, will have been refuted indeed. The 
present state of things affords a curious contrast to 
that which existed in 1784, when Huttou, the his- 
torian of Birmingham, paid his visit to town. The 
regulations for procuring a ticket were then so irk- 
some and obscure, that he willingly gave two shil- 
lings to a per»on who was in possession of one for 
permission to make use of it. He was, with the 
party of visitors whom he met ^ there, conducted 

thirty minutes, and the party consisted altogether 
of ten persons. For the petty and annoying ticket 
system we have now admission " free as air ;" the 
visitors, instead of being " conducted through the 
rooms," may come, go, or loiter as they please, and 
" the party" has increased in consequence from ten 

Coal in France. — Coal mines are worked in 84 
of the departments of France, but in most of them 
only to a very small extent. Four- fifths of the en- 
tire production are drawn from the four depart- 
ments of the Loire, Nord, Saonet et Loire, and 
Aveyron. The number of coal mines is stated to be 
209, of which only 140 were worked during the year 
1834. The quantity of coal extracted was 1,650,030 
tons, the value of which, at 7*. 6o\ 
to ^581,448. 
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PAYNE 8 TIDAL PLOATING-PLATPORM 
LANDING-STEPS FOR PIERS. 

The river piers for embarking and 
landing passengers by steam-bouts and 
small craft at Liverpool are peculiarly 
defective, on account of the great rise 
and fall of the tide, which averages about 
15 feet, and at low water leaves the piers 
altogether dry, compelling the passengers 
to walk over mud, or small planks. Some 
contrivance for obviating this disadvan- 
tage has long been wanted ; the corpora- 
tion, about ten years ago, awarded two 
small sums to different individuals for 
models of proposed improvements, and 
some members of the modern town coun- 
cil have, more than once, noticed the ne- 
cessity for some alteration. 

The plan required is confined within 
very narrow limits ; it must not project 
into the river when the tide is sufficiently 
high to permit vessels to sail close by the 
pier, and it must run over the sand and 
mud when the water has retired from 
the river wall, or the inconvenience now 
complained, of will not be obviated. 

The inventor of the present plan was 
one of those to whom the awards were 
made in the year 1826 or 1827, and the 
model he then exhibited (an engraving 
of which appeared in the Mechanics* 
Magazine at the time) consisted of a 
flight of steps on a number of frame 
pieces of iron-work, running on tram- 
ways over the sand at low water, and 
sliding one within another, like the joints 
of a telescope, until entirely out of the 
way when the water had risen. But this 
contrivance had two objections; one of 
which was, its not being of sufficient 
strength to allow steamers to beat against 
it in rough Water; and the other was, the 
necessity for the employment of a man at 
a windlass, to move the various pieces of 
which the machine was composed. 

Neither of these objections attach to the 
present invention. The steps are all sub- 
stantial and clear of the river, and the con- 
trivance for projecting a platform over the 
sands as the water retires, and withdraw- 
ing it as the water advances, depeuds 
solely upon the action of the tide ; and 
as it consists of a floating machine, it 
may be run against by the steamers, at 
half and ouarter tides, as well as at low 
water, without danger or fear of damage. 

In the sketch (see front page), A is 
the floating platform moving or sliding 



on the guide rod B C, at the side of the 
flight of steps D, by the rin^ E. A cor- 
responding rod and ring is of course 
placed at the other side of the flight of 
steps, but which the perspective of the 
view prevents being seen. The platform, 
is shewn in the position it would be in 
at low water, running over the sands to* 
the water edge. As the tide rises, the 
platform would float, and recede, by the 
guidance of the rings and rods, into the 
archway or recess F, to which at high 
water, the inner edge having risen to B,. 
it would form a floating floor. 

The plan has not been drawn to a scale;, 
but the proportions of the parade, the 
river wall, and the sands left dry at low 
water in front of it, are near enough to 
exhibit the application of the plan either 
to the George s or the Prince's pier. 

Although this invention was made 
more particularly with a view to the 
Liverpool piers, it is evident that it ia 
^'''applicable to any similar erections. 

Geo. P. Payne. 

3, Frederick Place, Hampstead Road* 
March, l«,i7. 



MR. MACKINTOSH'S PERPETUAL MO- 
TION. 

Sir, — The matter at issue between Mr. 
Mackintosh and me, is simply this : — 
He, in the first place, broached a scheme 
for perpetual motion, in a manner evi- 
dently calculated to mislead others to 
follow up his experiments, whatever his 
own conviction of its futility might be ; 
in the second place, I undertook to shew 
that the said scheme was as absurd in 
principle, as it was impossible in prac- 
tice ; in the third place, Mr. Mackintosh 
asserted that my attempt to do so was a 
complete failure, and that he himself 
would explain the true cause of the dis- 
appointment ; and lastly, although in- 
vited to prove my explanation a failure, 
or to publish his own, he has done nei- 
ther the one nor the other, but has 
shifted his ground altogether to the fields 
of speculation, whither I never had any 
intention of following him. 

A word now to Kinclaven. I, in the 
civilist manner possible, hinted that even 
he might be caught napping, thereby 
giving him credit for all knowledge in 
his waking moments; but, impatient* 
I suppose, at being aroused from his 
doze, he flings back to me my implied 
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compliment, insinuates that my objec- 
tion was nothing but hypercriticism, 
and/ merely "to please Nautilus," al- 
lows that the expression is rather im- 
proper ; then he corrects the expression 
in rather a roundabout manner, as if 
to lead to the conclusion, that to avoid 
the pedantry of the correction, he had 
allowed the rather improper phrase to 
pass. Now, let me tell Kinclaven, that 
there is a term, simple, familiar, and to 
be found in every primer of geography, 
which would have exactly ana concisely 
conveyed the intended meaning ; the ex- 
pression should have been, " the distance 
of polaris from the solstitial colure,*' ami 
not ** from the tropics of Cancer," nor 
yet " from the meridian of the first scru- 
ple of Cancer." I shall hot stop to 
reckon lines and sentences with Kin- 
claven. I should no more think of de- 
fining elaborateness by extent in that 
way, than I should understand an ela- 
borate picture, to mean one painted on a 
large surface of canvass. 

I am, &c. 

Nautilus. 



MR. JOHN H ERA PATH AND HIS 
" DISCOVERIES." 

Sir, — Your correspondent, " Philo- 
Davy," asks, " What useful discovery 
Mr. John Herapath has ever made?" 
I am really surprised at his ignorance. 
I could cite him a whole century of dis- 
coveries made by this light of the age ; 
but not to intrude too much on your 
columns, I will content myself with re- 
ferring to a few only of the more promi- 
nent. 

1st. When examined before the f Com- 
mittee on the South Eastern Railway 
Bill (Se ssion 183G), Mr. Herapath was 
asked, " Have you been engaged in 
engineering departments of other rail- 
roads?" And this was his answer: — 
44 1 am now superintendant gene- 
ral of three or four hundred miles of 
railroads" I call this a mighty great 
— discovery ! {He never superintended 
a single mile). 

2nd. In thecourse of thesarae evidence, 
Mr. "Superintendant General" Herapath 
■stated to the Committee that he had dis- 
<overed that a man might be an excel- 
lent civil engineer without having a 
practical knowledge either of masonry. 



or of brickwork, or of carpentry, or of 
pile-driving, — that is to say, without 
knowing any thing whatever of his busi- 
ness. 

3rd. Before the same Committee, Mr. 
" Supeiintendant General " Herapath 
stated that he had given his attention 
particularly to speed on railroads, and 
then proceeded as follows : *' I should 
preface this by an observation to the 
Committee, that simple as it is, there is 
an extremely difficult mathematical prob- 
lem connected with one part of the sub- 
ject, and it is strange it affects the sim- 
plest part. Suppose we give the velocity 
on a level that an engine will take at 
thirty miles an hour — if that load is dou- 
bled or trebled, there is no branch of 
science published that would reach to 
tell us tne exact velocity it would take. 
Having paid attention to philosophical 
and mathematical subjects, and having 
been fortunate enough to make some dis- 
coveries, I am able to reach (it) from my 
own labours. And it has been the for- 
mula I have given (which) has been used 
by most of the scientific men without 
acknowledgment." What this wonder- 
ful formula is, the witness did not state 
to the Committee, and the Committee 
did not care to inquire ; but those who 
are curious in such matters, will see all 
about it, in the 23rd and 24th volumes of 
the Mechanics* Magazine, where it was 
shewn that according to the said formula 
a steam-carriage ought to run up hill at 
the rate of some fourteen hundred miles 
an hour, and down hill at no rate at all I 

4th. Mr. "Superintendant General" 
Herapath, when before the same Com- 
mittee, discovered that sensible and ho- 
nourable men may be generally expected 
to have a very contemptible opinion of 
shallow and shuffling witnesses. To- 
wards the conclusion of Mr. Herapath's 
evidence, he was addressed by the re- 
spectable Chairman in these memorable 
words, " The Committee cannot fail to i 
observe, Sir, that you have never answered 
one question directly.** 

5tn. Mr. " Superintendant General '* 
Herapath made, on the heels of this last 
discovery, another, equally instructive, 
that there may be causes so bad that 
even a hired advocate will get at last 
ashamed of them. Mr. Herapath had 
volunteered, or had been put forward, to 
prove that what is called the North Kent 
line (the one by Dartford, Graveseud, 
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Rochester, Sec.) was unobjectionable in an 
engineering point of view, after Colonel 
Landmann, who planned it, had thrown 
it up as indefensible ; and when he had 
done his best in its behalf (been " fooled 
to the top of his bent"), and had under- 
gone the severe reproof just quoted from 
the chair, Mr. Rotch, the counsel for the 
line, is stated in the Minutes of Evidence 
to have " intimated to the Committee, 
that, in consequence of Colonel Land- 
mann's resignation, he could not, upon 
this evidence,'* establish the supe- 
riority of the North Kent line. 

Such, Sir, are some of Mr. John Hera- 
path's " discoveries." Lest " scientific 
men" should again appropriate to them- 
selves what of right belongs to Mr. " Su- 
perintends General" Herapath, you will 
perhaps do him the justice of recording 
them in the Mechanics* Magazine, in 
which case I shall trouble you with a 
few more of his " discoveries" next 
week. 

I am, Sir, &c. 

F. M. Meredith. 

SOME OP THE ASTRONOMICAL RULES 
WANTED — SUPPLIED. 

Sir, — Nauticus wishes to have the for- 
mulae for the reduction of a certain prob- 
lem, as given in some of the memoirs of 
the Astronomical Society, put into fami- 
liar rules. I regret that it did not occur 
to him, that those memoirs may not be 
within reach of reference to every one ; 
had he given a copy of the formula, I 
should have been most happy in oblig- 
ing him. But, without having seen 
these memoirs, allow me to offer an obser- 
vation upon the problem alluded to. The 
method for finding correct time, by ob- 
serving two stars in the same vertical, 
appears to me to be one extremely ill- 
calculated for the portable transit instru- 
ment, with which Nauticus, rather ob- 
scurely, says, he can " observe them in a 
few moments only." Does he mean with 
that degree of correctness, or that the 
observation would consume only that 
space of time ? If the latter, would he 
not first have to wait for the required 
position ? 

The portable transit instrument cannot 
be shifted in azimuth (in order to follow 
the stars until in a vertical line) without 
deranging its level, which, having to be 
adiusted after every movement, would, 



I conceive, render the observation nearly 
impracticable. In the altitude and azi- 
muth instrument, indeed, such a motion 
is possible ; but even with this latter in- 
strument, I doubt that the observation 
could be taken with any thing like the 
precision necessary in the nice determin- 
ation of time, for, as both stars could not 
be in the field at one and the same time, 
the position of one must be guessed at, 
while the other is observed. Allow me, 
then, to suggest to Nauticus a mode of 
obtaining the true time, which is pecu- 
liarly adapted for the portable transit 
instrument, and which may, at any time, 
be performed in the course of an hour 
or two, without previous knowledge, 
either of the true meridian or of time 
nearer than an hour. 

From the Nautical Almanack obtain the 
time of either transit of polaris, some time 
within an hour of which, point the instru- 
ment to the star. Now, if it be even a 
whole hour from the true transit, still the 
greatest angular error in azimuth can- 
not, in these latitudes, exceed half a de- 
gree in arc, or two 2 minutes in equa- 
torial time. Next, with the instrument 
so situated, turn the telescope to a star 
near the zenith, and, having first levelled 
with the greatest nicety, observe its tran- 
sit ; then, if the star be precisely in the 
zenith, the true time is at once obtained, 
no deviation in azimuth having there 
power to affect it : but, suppose that no 
star can be obtained nearer the zenith 
than 10 deg., then the error before men- 
tioned of 30min. in azimuth can only 
vitiate the result to the extent of 30 sec, 
or in other words, true time may be 
obtained within that degree of correct- 
ness; if now the telescope be turned 
again to the pole star, and the instrument 
be moved in azimuth, until polaris transit 
correctly, according to the newly found 
time ; then a new position is obtained, 
which can only err in azimuth to the ex- 
tent of one second of equatorial time, 
and which, in the transit of a star within 
10 deg. of the zenith as before, will fur- 
nish the true time, with an error which 
need not exceed one quarter of a second; 
the instrument being, of course, supposed 
to be, in other respects, in perfect ad- 
justment. 

There are other stars nearly as well 
adapted for the purpose as polaris, but 
not so easily found : indeed, if it were 
not for the latter consideration, there is 
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one (lambda,ursee minoris) even preferable 
in position, it being still nearer to the pole. 
With respect to the second inquiry of Nau- 
ticus, I cannot possibly conceive to what 
possible use the knowledge required could 
be turned. The table in the Nautical 
Almanack of the maximum phase of the 
moon's libration, with the Quadrant of the 
disk in which to seek it, is given, I ap- 
prehend, for no other purpose than as a 
direction of time and place for the pheno- 
menon ; as for the longitude and latitude 
of the lunar spots, the terms have long 
been disused in modern astronomy. 
I am, &c. 

Your obedient servant, 

Nautilus. 

2nd April, 1837. 



AS EXPERIMENTAL ENQUIRY INTO THE 

MODES OE WARMING AND VENTILATING 

APARTMENTS. BY ANDREW CUE, M.D. 

K.R.B., ETC. 

Head before the Royal Society on the lfith of June, 
1836. 

(From the Architectural Magazine for April). 
(Continued from pagr li.) 

Such are the results of theory ; but they 
vary considerably from practice, in conse- 
quence of the varying lengths and forms of 
the chimney, which change the velocity of 
the aerial currents by friction, refrigeration, 
Sec. In high chimneys of wrought iron, like 
those of steam-boats, the refrigeration is 
considerable, and causes a diminution of 
velocity far greater that what ocenrs in a 
factory stalk of well-built brickwork. In 
comparing the numbers resulting from the 
trials made on chimneys of different mate- 
rials and of different forms, it has beeu con- 
cluded that the obstruction to the draught 
of the air, or the deduction to be made from 
the theoretical velocity of efflux, is directly 
proportional to the length of the chimneys 
and to the square of the velocity, and in- 
versely to their diameter. With an ordiuary 
wrought-iron pipe, of from 4 in. to 5 in. 
diameter, attached to an ordinary stove 
burning good charcoal, the difference is pro- 
digious between the velocity calculated by 
the above theoretical rule, and that observed 
by means of a stop-watch, and the ascent 
of a puff of smoke from a little tow, dipped 
in oil of turpentine, tlirust quickly into the 
fire. The chimney being 45 ft. high, the 
temperature of the atmosphere 68 deg. Fahr., 
the velocity per second was, — 

Trial*. By Theory. By Experiment. Mr»n teinpe- 

raturv of 
Chimnrv. 

1 - 215-4 feet - 5 feet. - 11M* Fahr. 

2 - 29-4 - 5/G - 214" 

3 - 345 - tf-3 - 270" 

To obtain congruity between calculation 



and experiment, several circumstances must 
be introduced into our formula;. In the 
first place, the theoretical velocity must be 
multiplied by a factor, which is different ac- 
cording as the chimney is made of bricks, 
pottery, sheet iron, or cast iron. This fac- 
tor must be multiplied by the square root of 
the diameter of the chimney (supposed to be 
round), divided by its length, increased by 
four times its diameter. Thus, for pottery, 

its expression is 2*06 v'— |^ — ; d being the 

diameter, and L the length, of the chimney. 

A pottery chimney, 33 ft. high, and 7 in. 
in diameter, when the excess of its mean 
temperature above that of the atmosphere 
was 205 deg. Fahr., had a pressure of hot 
air equal to 11*7 ft,, and a velocity of 7*2 ft. 
per second. By calculating from the last 
formula, the same number very nearly is 
obtained. In none of the experiments did 
the exceed 12 ft. per second, when the 
difference of temperature was more than 
410 deg. Fahr. 

Every different form of chimney would 
require a special set of experiments to bt 
made for determining the proper factor to 
be used. 

This troublesome operation may be saved 
by the judicious application of a delicate 
differential barometer, such as that invented 
by Dr. Wollaston ; though this instrument 
does not seem to have been applied by its 
very ingenious author in measuring the 
draughts or ventilating powers of furnaces. 

If into one leg of this differential siphon, 
water be put, and fine spermaceti oil into 
the other, we shall have two liquids, which 
are to each other in density as the numbers 8 
and 7. If proof spirit be employed instead of 
water, we shall then have the relation of 
very nearly 20 to 19. I have made experi- 
ments on furnace draughts with the instru- 
ment in each of these states, and find the 
water and oil siphon to be sufficiently sen- 
sible : for the weaker draughts of common 
fireplaces the sprits and oil will be prefer- 
able barometric fluids. 

To the lateral projecting tube of the in- 
strument, as described by Dr. Wollaston, I 
found it necessary to attach a stopcock, in 
order to cut off the action of the chimney, 
while placing the siphon, to allow of its 
being fixed in a proper state of adjustment, 
with its junction line of the oil and water at 
• the zero of the scale. Since a slight de- 
viation of the legs of the siphon from the 
perpendicular changes very considerably the 
line of the level, this adjustment should be 
made secure by fixing the horizontal pipe 
tightly into a round hole bored into the 
chimney-stalk, or drilled through the furnace 
door. On gently turning the stopcock, the 
difference of atmospherical pressure, corre- 
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•ponding to the chimney draught, will be 
immediately indicated by the ascent of the 
junction-line of the liquids in the siphon. 
This modification of apparatus permits the 
experiment to be readily rectified by again 
shutting off the draught, when the air will 
slowly re-enter the siphon ; because the 
projecting tube of the barometer is thrust 
into the stopcock, but not hennetrically 
joined ; whereby its junction line is allowed 
to return to the zero of the scale in the 
course of a few seconds. 

Out of many experiments made with this 
instrument, I shall content myself with de- 
scribing a few, very carefully performed at 
the breweries of Messrs. Truman, Hanbury, 
and Buxton, and of Sir H. Meux, Bart., 
and at the machine factory of Messrs. 
Braithwaite; in the latter of which I was 
assisted by Captain Ericsson. In the first 
trials at the breweries, the end of the stop- 
cock attached to the differential barometer 
was lapped round with hemp, and made fast 
into the circular peep-hole of the furnace 
door of a wort copper, communicating with 
two upright parallel chimneys, each 18 in. 
square, and 50 ft. high. The fire was burn- 
ing with fully its average intensity at the 
time. The adjustment of the level being 
perfect, the stopcock orifice was opened, 
and the junction level of the oil and water 
rose steadily, and stood at 1$ in., corres- 
ponding to *^ 8 =0*156 of 1 in. of water, or 
a column of air 10*7 ft. high. This differ- 
ence of pressure indicates a velocity of 26 ft. 
per second. In a second set of experiments, 
the extremity of the stopcock was inserted 
into a hole bored through the chimney-stalk 
of the boiler of a Boulton and Watt steam- 
engine of twenty horses power. The area 
of this chimney was exactly 18 in. square at 
the level of the bored hole, and its summit 
rose 50 ft. above it. The fire grate was 
about 10 ft. below that level, On opening 
the stopcock, the junction line rose 2£ in. 
This experiment was verified by repetition 
on different days, with fires burning at their 
average intensity, and consuming fully 12 lb. 
of the best coals hourly for each horse's 
power, or nearly one ton and a third in 
twelve hours. If we divide the number 
2\ by 8, the quotient 0*28 will represent the 
fractional part of 1 in. of water, supported 
in the siphon by the unbalanced pressure 
of the atmosphere in the said chimney ; which 
corresponds to 19 \ ft. of air, and indicates 
a velocity in the chimney current of 35 ft. 
per second. The consumption of fuel was 
much more considerable in the immense 
grate under the wort copper, than it was 
under the steam-engine boiler. 

In my experiments at Messrs. Braithwaite's 
factory, the maximum displacement of the 



junction line was 1 in., when the differen- 
tial oil and water barometer was placed in 
direct communication with a chimney 15 in. 
square, belonging to a steam boiler, and when 
the fire was made to burn so fiercely, that, 
on opening the safety-valve of the boiler, 
the excess of steam beyond the consump- 
tion of the engine rushed out with such 
violence as to fill the whole premises. The 
pressure of one eight of an inch of water 
denotes a velocity of draught of 23*4 ft. per 
second. 

The differential barometer was next at- 
tached to the suction-chamber of a venti- 
lator fan, used for drawing the air through 
the fireplace, in the ingenious steam boiler 
of Messrs. Braithwaite and Ericsson's patent 
construction. The result was remarkable. 
Here the draught was so great, that it be- 
came necessary .to remove the oil, and to 
employ merely a water siphon. When the* 
speed of the circumference of the revolving 
vanes was 120 ft. per second, the suction 
was sufficient to support steadily 2 in. of 
water. This aqueous column, however, in- 
dicates a velocity of only 94 ft. per second, 
instead of 120. The pressure of air equi- 
valent to this velocity is 224 vertical feet ; 
equal to a column of water 3} in. high. But 
we must consider that the true velocity of 
the impelling points of the vanes is only 
seven eighths of the velocity of their tips, 
or 105 ft. per second. If this circumstance 
be not taken into account, we should be led 
to infer that, in an eccentric ventilator of 
the best centrifugal form, so much air 
escapes, by inertia, between the vanes and 
the sides of the box in which they revolve, 
as to cause a loss of nearly one fourth of 
velocity in the issuing current. Every prin- 
ciple of physics forbids us to suppose, as 
some engineers have hastily done, that the 
siphon pressure indicates only three fourths 
of the effects of the current upon the atmos- 
pheric equilibrium. On this point we shall 
presently offer some other illustrations. 

When the wings of the fan were made to 
revolve with a velocity of 180 ft. per second, 
by connecting its rigger band with a larger 
driving pulley, the difference of water level 
in the two legs of the siphon amounted to 
only 3 in. ; an unbalanced pressure, which 
indicates a velocity of efflux in the air of 
only 115 ft. per second, and a defalcation of 
effect, therefore, tantamount to 30 per cent, 
which is evidently due to the greater effect 
of inertia at that degree of speed ; the ef- 
fective velocity of the vanes being taken, as 
formerly, at seven eighths of that of their 
extremities. 

In a third set of experiments, when the 
extremities of the vanes revolved with a 
velocity of 80 ft. per secoud, the water 
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stood 1 in. higher in the one leg of the 
siphon than in the other. This difference 
of level indicates a velocity of 66 ft. per 
second. Here the loss of velocity, from the 
and the eddies of the lateral portions 

12 inches of water correspond to a velocity of. 

6 

3 

2 

!% 



of air, is only 6 per cent, upon the effective 
velocity. 

The following table exhibits the velocities 
of the air corresponding to different altitudes 
of the differential water barometer : — 



/4 



*/ 9 *~ 1 in. of the water-oil siphon 

It has been ascertained, that a power 
equivalent to one horse, in a steam-engine, 
will drive, at the rate of 80 ft. per second, a 
fan the effective surfaces of whose vanes, 
and whose inhaling conduits, have each an 
area of 1 8 in. square, equal to that of the 
steam-boiler chimney mentioned above. 
The velocity of air in the chimney produced 
by a consumption of fuel equivalent to the 
power of twenty horses, was no more than 
35 ft. per second ; while that of the fan, as 
impelled by the power of one horse, was 
66 ft. per second. Hence it appears, that 
the economy of ventilation by the fan is 
to that by the Chimney draught as 66 is 
to ,4, or as 38 to 1. It is obvious, there- 
fore, that, with one bushel or ton of coals 
consumed in working a steam -impelled ec- 
centric fan, we can obtain as great a degree 
of ventilation, or we can displace as great 
a body of air, as we could with 38 bushels 
or tons of coals consumed in creating a 
chimney draught. Economy, cleanliness, 
and compactness of construction are not, 
however, the sole advantages which the 
mechanical system of ventilation possesses 
over the physical. It is infallible, even 
under such vicissitudes of wind and weather 
as would essentially obstruct any chimney- 
draught ventilation, because it discharges 
the air with a momentum quite eddy-proof, 
and it may be increased, diminished, or 
stopped altogether, in the twinkling of an 
eye, by the mere shifting of a band from one 
pulley to another, as is practised upon all 
spinning-machines. No state of atmosphere 
without, no humidity of air within, can 
resist its power. It will expel the air of 
a crowded room, loaded with the vesicular 
vapours of perspiration, with equal certainty 
as the driest and most expansive. 

The preference due, to the mechanical 
system may be made popularly plain, by 
considering how little power could be ob- 
tained by applying a chimney current to 
impel machinery, through the agency of the 
best-going smoke-jack, or any other analo- 
gous construction. It is clear that the con- 
sumption of fuel, applied through the me- 
dium of steam, which produces the power 
of twenty horses in the above steam-engine, 
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would, by the impulsion of an ascending 
current of air upon any mechanism, barely 
do the work of half a horse. 

In an analogous experiment made at the 
brewery of Messre. Truman, Hanbury, and 
Buxton, the differential . barometer being 
placed in communication, as above de- 
scribed, with the chimney-stalk of the steam- 
engine boiler, suffered a change of level in 
the junction line of oil and water of 2£ in., 
equivalent, as before, to 0*28 of 1 in. water. 
The chimney had an area of 16 in. by 18 in. 
at the point where the lateral tube of the 
barometer was inserted, and it rose 50 ft. 
above that point. 

About twelve pound of coal were con- 
sumed hourly for each horse power, and 
steam corresponding to the power of fifteen 
horses, at least, was generated in each 
boiler. Hence it would appear, that from 
180 lb. to 200 lb. of coals were burned 
hourly to maintain a chimney current of 
35 ft. per second, or a discharge of air of 70 
cubic feet in that time. This result agrees 
as nearly with that obtained at Sir Henry 
Meux's brewery as can be expected in expe- 
riments of this nature. The coal employed 
in the latter establishment is of the excellent 
Welch quality called Llangennech, which 
bums without smoke. Were other pro- 
prietors of great manufactories to imitate 
this patriotic example, one of the worst 
nuisances of London would be abated. 

The value of fans to sweeten the atmos- 
phere is beginning to be fully appreciated in 
the factories, more especially in the power- 
loom apartments, where several hundred 
persons are congregated together in a mo- 
derate space. The beneficial mode of 
mounting them, with this view, described in 
the Philosophy of Manufacture* has been 
instrumental in drawing the attention of 
manufacturers to so simple and efficacious a 
means of promoting the health of their 
work-people. In these circumstances, it 
will appear somewhat surprising that none 
of the members of the late Parliamentary 
Committee, nor any of the scientific gentle - 
tlemen whom they examined, should have 
made the slightest allusion to mechanical 
ventilation. This omission will appear the 
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more remarkable, since a celebrated member 
of the Royal Society, Dr. Desaguliers, one 
hundred years ago, applied a similar inven- 
tion, as he says, " to the clearing the House 
of Commons of fool air." The following 
paragraph of his memoir deserves peculiar 
notice, as it shows with what a roundabout 
of futile expedients the public has been 
deluded for a century past: — 

" In the year 1736," says the doctor, 
u Sir George Beaumont, and several other 
members of the House of Commons, ob- 
serving that the design of cooling the 
House by the fire machines above described 
(like the pumping stoves of the Marquis de 
Chabannes in our day) was frustrated, asked 
me if I could not find some contrivance to 
draw the hot and foul air out of the House, 
by means of some person that should entirely 
depend upon me ; which, when I promised 
to do, a committee was appointed to order 
met to make such a machine, which, accord- 
ingly, I effected, calling the wheel a centri- 
fugal, or blowing- wheel, and the man that 
turned it a ventilator. This wheel, though 
in some things like Papin's Hessian bellows, 
.differs much from it, being more effectual 
* and able to suck out the foul air, or throw 
♦in fresh, according as the Speaker pleased 
to command it ; whose order the ventilator 
awaits to receive every day of the session, 
the wheel being still in use." 

The wheel is described as being 7 ft. in 
diameter, 1 ft. broad, as taking in air at its 
centre, and revolving concentrically with its 
case. It was worked, at least occasionally, 
from the year 1736 down to the year 1743, 
when the first edition of the Experimental 
Philosophy of Desaguliers was 



The machine probably remained in the 
chamber over the House of Commons, and 
fell a victim to the fire which lately con- 
sumed that time-honoured edifice. 

As the ventilating fan of Desaguliers was 
worked by a man turning a winch, it could 
not have made more than forty revolutions 
in a minute, whence the mean speed of the 
tips of its vanes could not have exceeded 
15 ft. in a second. In considering, therefore, 
the defectiveness of its construction, as well 
as the small area of its discharge pipe, it was , 
probably, not misnamed " a philosophical 
toy" by Sir Jacob Ackworth, then First Lord 
of the Admiralty, who went down to Wool- 
wich to see its performance in ventilating the 
hold of His Majesty's ship the Kinsale. 

It does not appear that, since the time of 
Desaguliers, the ventilating fan has been 
subjected to scientific, experiment and exa- 
mination , for M. Pouillet, a distinguished 
French philosopher, described last year, in 
the sixth livraison of his PorttfeuiUe In- 
dwtriel, with high but unmerited commen- 
dations, a fan erected at Rouen for blowing 
a foundary cupola, which, on trial, was 
quite inefficient in propelling the air, while 
it shook the floor where it stood with tre- 
mendous violence. This fan is of the con- 
centric construction, and must, therefore, 
expend the chief part of the power applied 
to drive it, in carrying the air round with 
its vanes, instead of throwing it off at the dis- 
charge-pipe. The English company of machine 
makers settled at Rouen, to whom it belongs, 
have been obliged to alter it after the plan 
now commonly adopted in Lancashire. 

The following sketches (fig*. 1. to 4.) 
and experimental illustrations will, I hope, 




Fig. 1. 



light upon the operations of a 



Fig. 1. is intended to show, by the 
course of the lines traced in it, that in the 
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concentric fan only two leaves out of five 
are effective, and that very little more than 
one half of the exit pipe is occupied with 
the regular current of air produced by the 
rotation of the leaves. The quantity thrown 
out by virtue of the pressure under which 



the air is kept by the centrifugal force is» 
therefore, very small, being intercepted by 
the current from the leaf a, whose tangent 
crosses the exit pipe completely, and nearly 
at a right angle. 

Fig. 2 shows that in the eccentric fan all 




iff. 2. 



the leaves are effective, and that the exit 
pipe is entirely filled with a current from 
the impulsion of the vanes, independently 
of any pressure by centrifugal force ; except 
as regards its supply of air from the centre, 
which obviously depends upon the unba- 
lanced pressure of the atmosphere. That 
the air cannot enter the exit pipe at less 
speed than the speed at which the points 
«» c, e, g, k revolve, would, at first sight, 
seem to certain; for the sum of the lines 
a b, cd, ef, g h, and * /, is equal to the 
length of the vertical axis of the exit pipe. 
And, since the points a, e, e, ice. move at a 
rate of from £ to $ of the extremities of the 
leaves, the speed will be at least f££ = 
105 ft. per second, when the tips move at 
120 ft. ; whereas, I found 94 ft. per second 
to be the velocity by experiment. The dif- 
ference may be ascribed as I have already 
said to the inertia of the air, the lateral 
communication, and consequent loss of 
motion, by the eddies thus produced. 

Figs. 3 & 4 (next page) represent the section 
and plan of a fan, which is considered by my 
ingenious friend Captain Ericsson, to be of 
the best construction. The drawing is so 
plain as to supersede the necessity of a de- 
tailed description. 

With regard to the quantity of air thrown 



out by a fan of this construction, it may be 
ascertained approximately by multiplying 
the speed of the points c, e, e, &c. by the 
sectional area of the exit pipe. The absolute: 
force required to work this fan may be cal- 
culated with sufficient accuracy in the fol- 
lowing way: — Suppose the extremities of 
the leaves to move at the rate of 80 ft. per 
second, the sectional area of the exit pipe 
to be square feet ; then 2 + 80 = 160 cubic 
feet; which number multiplied by 60 se- 
conds, gives a product of 9,600 cubic feet of 
air discharged per minute, This reduced 

into weight will be ~ = 7381b., put into mo- 
tion every minute, at the rate of 80 feet per 
second. Now in order to acquire a velocity 
of 80 feet per second, a body must be al- 
allowed to fall freely through a space of 
= 100 ft.; hence the force required 

to give to 738 lb. a velocity of 80 ft. per 
second will be equal to 738 x 100 =» 73,8001b., 
lifted 1 ft. high. This number, divided by 
33,000, will give a quotient equivalent, in 
pounds, to the impulsive power of 2$ steam 
horses for working such a fan. 

This calculation agrees well with the re- 
sult of the trial of a large fan constructed by 
Captain Ericsson, in the year 1831, at Li- 
verpool, for supporting combustion without 
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a chimney in the furnace of a boiler of 100 boat. The diameter of this fan was 4 ft. 
horses' power on board the Corsair steam- 6 in.; area of the exit pipe, 3 square feet; 




effective speed of vanes, 80 feet per second. 
To work this fan, he constructed a steam- 
engine, having a 4 -in. cylinder, and 10-in. 
stroke. The result proved that 120 strokes 
per minute, with steam of 45 lb. pressure to 
the square inch, were required to produce a 
speed of 80 ft. in the fan. The engine being 
of excellent workmanship, from the well- 
known factory of Messrs, Fawcett and Pres- 
ton, at Liverpool, and its motion being 
directly communicated to the fan, we may 



fairly conclude that at least 30 lb. to the 
square inch was the effective pressure of the 
steam. This number, multiplied by 12, 
being the area of the piston in square inches, 
gives a product of 360 lbs. for the moving 
force; and this product, multiplied by 200 
ft. (the speed of the piston), is equivalent 
to 72,000 lb., lifted 1 ft. high per minute, 
which represents the power of the engine. 
The quantity of air = 80x30=240, multi- 
plied by 60 seconds = 14,400 cubic feet 
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per minute. The temperature of the air, an 
it entered the fan, was about 300 deg., and 
was therefore, reduced in specific gravity to 
about 20 cubic feet to a pound. Hence 
»^»po = 720 lb. weight of air thrown out 
per minute ; which, lifted to a height of 
100 ft. (the elevation necessary to produce 
a velocity of 80 ft. per second), would re- 
quire a force equal to 720 x 100= 72,000 lb., 
lifted 1 ft. high, per minute ; which quantity 
exactly coincides with the power of the steam- 
engine. 

It may be worth while to state, though 
the the fact will be obvious to every prac- 
tical engineer, that, when the exit pipe of 
the fan was stopped up, and only a little 
steam admitted into the steam-engine, the 
fan-leaves moved at an immense speed, the 
confined mass of air being kept in perpetual 
rotation ; but, whenever the pipe was again 
opened, so as to admit the stagnant air, the 
engine was brought nearly to a stand by the 
weight and inertia opposed to its motion. 

(To be concluded in our nest J 



SALUBRITY OP RAILWAY TUNNELS. 
REPORTS ON THE TUNNEL ON THE 
LEEDS AND 8ELBY RAILWAY. 

Report of Dr. Davy, and Dr. Rothman. 

After careful inquiry, and an examination 
of this Tunnel, we are of opinion that it has 
no injurious influence on the health of the 
passengers. We have come to this con- 
clusion from finding: — 1st. That the air 
in the Tunnel at the time of passing is not 
appreciably vitiated. Chemically examined, 
its composition appears to be same as that 
of the atmosphere, even after repeated tran- 
sits of the locomotive engines. 

2nd. That the temperature of the air in 
the Tunnel, though more uniform than that 
of the external air, does not vary so much 
from it as might have been expected. In 
the warmest weather in which observations 
have been made, the air of the middle of the 
Tunnel was only 8 deg. lower than that of 
the atmosphere, the latter being 70. deg. 
In February, the greatest difference we 
found was also 8 deg., the atmosphere then 
being at 56 deg. We were assured that, 
during the severest weather of the last 
winter, the temperature of the Tunnel never 
fell to the freezing point. 

3rd. That the humidity of the air in the 
Tunnel, judging from the few experiments 
which we have able to make, will be more 
uniform than the temperature. That it will 
generally be somewhat greater than that of 
the external air, but never sufficiently so to 
cause the precipitation of aqueous vapour 



in the carriages, or on the persons of pas- 
sengers. 

4 th. That we have not been able to de- 
tect, in any part of the Tunnel, traces of 
acid, or other irritating or noxious effluvia. 

The Tunnel, at present, is passed through 
in darkness, which, though not dangerous, 
is to many persons unpleasant. This seems 
to require correction, and it is understood to 
be in contemplation to attach lamps to the 
carriages. 

The noise made by the engine and train 
of carriages did not seem to us much greater 
in the Tunnel than in the open air, nor to 
form any reasonable ground for complaint. 
Aunexed to this Report is a certificate by 
Dr. Williamson, a high medical authority in 
Leeds, generally in accordance with the 
opinions above expressed. He has even 
arrived at the conclusion, which we see no 
reason to doubt, that travelling on the Rail- 
way if often beneficial to persons in delicate 
health, particularly in certain cases of slight 
pulmonarary disease. 

The Tunnel in question is situated very 
near the terminus of the Railway in the 
town of Leeds It is 700 yards in length, 
17 feet high, and 22 broad. Its direction 
is nearly east and west. The inclination of 
the floor is 1 in 300. It has three shafts at 
irregular distances, which now serve the 
purpose of ventilation. The westernmost is 
somewhat the deepest ; the depth of this is 
23 yards, measured to the floor of the Tun- 
nel. The Tunnel is bricked throughout its 
whole extent. It is traversed by 20 engines 
daily, and on an average by 350 passengers. 
The average time of passing is about a 
minute and a quarter. The steam is gene- 
rated by coke of the best quality, under a 
pressure of 56 lb. with regard to our sensa- 
tations in passing through the Tunnel, with 
the windows of the carriage purposely left 
down, we experienced nothing unpleasant, 
either from smoke, vapour, or currents of 
air. The temperature in the carriage was 
agreeable, and everything felt dry. 

We would conclude by observing, that 
the opinions we have expressed of this 
Tunnel we hold to be applicable to all other 
Tunnels, the circumstances of which are 
similar ; and to Tunnels of greater length, 
if they are higher and have a sufficient num- 
ber of shafts to secure an adequate venti- 
lation. 

JOHN DAVY, M.D. F.R.S. 

Assistant Inspector of Army Hospitals, 
R. W. ROTHMAN, M.A. & L.M. 

Fell. Trin. Coll. Camli, 
London. 21st February, 1837. 
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Dr. Williamson'* Report. 

In reference to the effects of the transit 
through the Tunnel of the Leeds and Selby 
Railroad on the health of passengers, I have 
to state, that in the whole of my experience, 
both in private practice and in my official 
connexion with the infirmary, and with the 
other Medical Institutions of this town, I 
have never seen a case in which I could 
ascribe injurious results to that circumstance. 
I have, indeed, frequently recommended 
delicate persons to make excursions on the 
Railroad for the benefit of their health, and 
have known very decided advantageous to 
accrue from such excursions to persons 
even labouring under the slighter forms of 
pulmonary irritation. 

I conceive that the vapour, smoke, and 
the gaseous results of combustion can never 
exist in such proportions as materially to 
deteriorate the air ; and that there is no 
degree of humidity or deleterious emanation, 
peculiar to the Tunnel, which can be appre- 
ciably detrimental to animal life. 

I believe that persons of irritable bronchial 
membrane may respire in the air of the 
Tunnel for a considerable period without 
feeling the slightest inconvenience or sus- 
taining any injury. 

(Signed) james Williamson, 

Senior Physician of Leeds General 
Infirmary, and Lecturer on the 
Practice of Physic in the Leed* 
Medical School. 

Leeds, iMh February, 1837. 



ON THE ACTION PRODUCED ON WATER 
BY HIGHLY HEATED METALS, BY 
MR. CHARLES TOMLINSON, IN REPLY 
TO " D." 

Sir, — The tone of your correspondent 
" D" (p. 495), is 6uch as to convince me, 
that his sole object is the laudable desire 
to acquire further information respecting 
the theory of the very curious, and ap- 
parently paradoxical phenomena detailed 
in my letter to you of the 28th Jan. 
last, and I feel much pleasure in reply- 
ing to his objections, as, indeed, I shall 
do, to those of such other of your cor- 
respondents, who, I had hoped, would 
have already investigated tne subject 
for themselves. 

I beg to offer to Mr. Baddeley 
an expression of thanks for affording 
the assistance of his valuable testimony 
(p. 510) to the general accuracy of the 
principal result upon which my theory 
mainly depends. Mr. Baddeley 's pur- 
suits arc of a character so eminently 



practical and useful, that 1 should be 
disposed to rely at all times, not only 
upon his facts, but upon his deductions. 

"D." observes, that "we all know that 
the specific gravity of steam is less than 
that of air and infinitely less than that 
of water.'* But he forgets that the 
truth of this proposition depends alto- 
gether upon its temperature; at 212 
deg. the specific gravity of steam is 
0'625, of wnich 100 cubic inches weigh 
about nineteen grains : — at 250 deg. tne 
specific gravity of steam is 1.25, of which 
100 cubic inches weigh about thirty-nine 
grains : — at 293 deg. the specific gravity 
is 2.5 : — at 343 deg. it is 5. and so on, 
constantly increasing with the tempera- 
ture while its elasticity is augmented to 
an enormous extent. 

" D." inquires, on what principle can a 
portion of steam exist beneath the water 
contained within the white hot platinum 
crucible, and gives the familiar instance 
of boiling under ordinary circumstances. 
Now it must be borne in mind, as Mr. 
Baddeley well observes, that " if the metal 
does not much exceed 212 deg. the 
water spreads upon and wets its surface, 
from which it is rapidly evaporated," 
but if the heat be intense the water does 
not spread, but, provided its recipient 
be concave collects into one globule, 
which, if the quantity be small, is sphe- 
rical, and if large, rounded — the circum- 
ference being very convex, and in point 
of form it resembles a globule of mercury 
in every respect, placed upon a smooth 
non-metallic surface. In the latter case 
the repulsion between the mercury and 
the smooth surface is the cause of the 
convexity, as in the case of the mercurial 
surface of the barometer when rising, 
where the metallic surface is the section 
of a sphere, whose diameter is that of the 
barometric tube : but if the mercurial 
globule be placed upon a smooth surface 
of a metal such as gold, silver, tin, lead, 
&c, between which and the mercury 
there is a decided attraction, then the 
globule no longer retains its convex 
and rounded form, but becomes flat, 
spreads over the surface, and is anala- 
gou8 to water upon a metallic surface 
heated to 212 deg., or thereabouts. 

Here, then, are two cases, which are 
due to attraction and repulsion : — when 
the mercury is on a smooth non-metallic 
surface, chemical affinity is not exerted.; 
but when on certain metallic surfaces, 
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then it is exerted, and an amalgam is 
formed. We may apply this analogy to 
the drops of water contained within the 
platinum crucible. When the latter is 
heated to any degree of temperature 
below about 220 deg., and water drop- 
ped into it, calorific attraction is exerted; 
— the drop of water ceases to be spheri- 
cal, — it becomes flat, and spreads over 
the surface of its recipient. When the 
temperature of the crucible is considerable 
from incandescense, at a white heat for 
example, then calorific repulsion is ma- 
nifestly exerted, — the liquid retains its 
- globular form, and cannot spread, since 
the slightest tendency to do so is mani- 
festly checked, by the formation of steam 
at a point of the metal immediately be- 
low the globule; and supposing that 
contact were attained, the effect would 
be, to resolve the drop of water into 
steam by one sudden burst, so rapid 
would be the formation. Now this is 
exactly what takes place when the 
source of heat is suddenly removed from 
under the white-hot platinum crucible 
containing water, since the crucible parts 
with its heat by rapid radiation, and in 
a very few minutes the calorific repul- 
sion is so weakened, that the contact of 
the globule with the metal is no longer 
opposed, and a sudden burst of steam is 
the result. But when the high tempe- 
of the crucible is maintained, since the 
calorific repulsion holds the drop of 
water, suspended, as it were, within the 
crucible, the specific gravity of the 
drop is greater than the force of the 
calorific repulsion, and the drop falls in 
the same manner as a boy's marble falls 
upon a hard surface, wnere a minute 
point of contact only is presented, — a re- 
wound follows ; and this is repeated for 
a considerable time. Now the drop of 
water is analagous to the marble — it falls 
to the bottom of the crucible, a minute 
point only is touched by the hot metal, 
but contact at this minute point is suffi- 
cient to abstract a small portion of the 
water, which is converted into steam, 
which, confined with calorific repulsion, 
is sufficient to cause the ascent of the 
globule, and its partial suspension in the 
way I have indicated, while the centre 
of gravity of the globule, not being ex- 
actly over the lowest point of the cruci- 
ble, and the calorific rays being probably 
unequal in their repulsive force, the 
osciUating movements of the drop of 



water arc perpetuated, and the layer of 
steam is preserved by repeated acces- 
sions, obtained by means of the series of 
minute contacts with the globule, every 
time it descends. 

I trust, that " D." will now see why 
it is that the steam has not " the power 
of darting upwards through the watery 
globule," in the manner he supposes it 
should do from the observation of his 
own tea-kettle. In truth, it often does 
so, and by dividing the globule, causes 
it to spit out of the crucible minute drops 
of water: — but, this happens, however 
strange it may seem, only when the 
crucible is at a red, instead of a white, 
heat, for in the latter case I have never 
known it to be so. The calorific repul- 
sion by which the compact and globular 
form of the globule is preserved, pre- 
vents the passage of the steam, and af- 
fords to the water a certain support, and 
when the steam is too abundant it glides 
over the sides, which, as it seems to me, 
afford the easiest, if not the most direct 
exit. 

The instance adduced by **D." of 
the Turkish headsman, who could cut 
off his patient's head without the latter 
being at all aware of the fact, &c, needs 
no investigation. I may merely remark, 
by the way, that the facts quoted of the 
pistol, the shilling and card, &c. are 
instances of inertia, and not analagous 
to the present inquiry. I therefore pro- 
ceed to the second part of " D. V letter. 

His remarks on the influence of colour 
on the action of the drops of water in the 
white hot crucible, are very ingenious, 
but not relevant, since it ts obvious, 
from my experiments, with various fluids, 
that pure water alone is adapted to the 
fair estimate of this inquiry. When the 
water is coloured, the colouring matter 
acts in two ways ; first, it increases the 
conducting power of the hquid; and, 
secondly, it is precipitated and decom- 
posed, becomes converted into carbo- 
naceous particles, which act as so many 
red hot luminous points against which 
the water impinges, and thus it is that 
evaporation is accelerated. 

I may now conclude this answer, by 
reminding " D." that heat and light, in 
consequence of the refined and truly ad- 
mirable researches of Melloni are now 
considered to be distinct, and that I have 
nowhere supposed that the repulsion 
existing between vmter, limpid or colour- 
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ed, and heated metal, to result from any 
causes which can be at all referred to 
electricity. 

Yours, &c. 

Charles Tomlinson. 

Salisbury, lit April, 1837. 



MR. UTTING'8 ASTRONOMICAL TABLES. 
TO " A SCOTCH DOMINIE." 

Sir, — You have made some remarks 
in No. 709 of the Mechanics Magazine, 
on my paper relative to the observations 
of Professor Struve, wherein I gave a 
reference to two sets of observations, 
purporting to have been made by the 
professor on the planet Saturn and his 
ring, and on Jupiter and his satellites. 
I there represented that there was a dif- 
ference between the two sets of observa- 
tions of their part, " with the ex- 
ception of the fourth satellite only of 
Jupiter." This remark, relative to the 
4th satellite, originated in a misprint in 
the work from which it was copied ; it 
stands correct in Sir J. Herscheirs 
Astronomy, so that the difference of 
-sir P art » applies to the whole set of 
observations. Now Sir, do you pretend 
to say, that the two statements are the 
results of two different series, or distinct 
sets of observation ? No. I defy you 
to prove it, as it is self-evident that the 
first set of observations were reduced by 
their part, and that the results con- 
stitute, what are alleged to be his new 
mufti, deduced from a much greater 
number of observations. 

Whether the professor ever made 
the above pretensions, or whether the 
imposition originated with the editors of 
the works alluded to, is not my concern. 
My observations on the statements re- 
ferred to, are indisputable. You next 
attack my paper on a conjunction of the 
sun, moon, planets, &c, read before the 
Royal Astronomical Society. Are you 
aware, that all papers presented to the 
Society, are first examined by the Secre- 
taries ? What an unfortunate circum- 
stance that these gentlemen were not 
•possessed of your profound erudition! 
Had this been the case, my paper would 
not have been read, and of course an 
imposition could not have been palmed 
upon the members of the Astronomical 
Society, the Editor of the Mechanic? 
Magazine and its readers. 



You enter into a long tirade, about 
the improbability, or impossibility of a 
conjunction taking place at all ; and, as 
an example, you propose my taking the 
tropical revolutions from the best autho- 
rity, only to the nearest second of time. 
And yet the period of Saturn, which 
you, in your supreme wisdom, thought 
fit to furnish me with, is between four 
and five hours from the truth, as deduced 
from the data given by Sir J. Hers- 
chell!! Now, admitting a conjunction 
of the sun, moon, planets, &c. to take 
place after a long period of time, do you 
suppose that the periodic times would be 
correctly found from observations only, 
made within one or two centuries ? Cer- 
tainly not; as they are constantly varying 
from the effects of perturbations, to 
which their motions are subject. 

If the number of revolutions which 
each planet makes during a supposed 
conjunction, be ascertained, and from 
thence their periodic times and secular 
motions; and if these secular motions 
accord with those determined from the 
most correct modern observations, with- 
in the limits of the secular variations, 
to which they are subject ; we may con- 
clude, that a conjunction may take place ; 
as no human being can prove anything 
to the contrary. A long series of ob- 
servations, will, however be required, 
before the periodic times of the planets 
Saturn ana Uranus are obtained to a 
single second of time. In respect to 
the latter planet, one revolution nas not 
yet been accomplished since its discovery 
l>y Dr. Herschell. If the periodic time 
of this planet, as stated in Vince's Astro- 
nomy (vol. 1, page 125, edit. 1814) be 
compared with the statement in Pond's 
translation of Laplace's System of the 
World (vol. 1, page 252), there will be 
found a difference of no less than 244 
days ! ! There is also a difference of 
several hours in the periodic time of 
Saturn, as stated by some of the most 
celebrated astronomers of the present 
day. It is therefore inconsistent to 
propose taking the periodic time to even 
seconds or even minutes, and it displays 
no favourable symptoms of intelligence 
in that person who expects that the ele- 
ments of a conjunction can be rigorously 
obtained from observation only. 

I shall now proceed to where you ask 
me " from what authority I deduced 
the periodic times of the planets given 
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in my first table/* To which I answer, 
that I used my own discretion in select- 
ing those which I presumed to be the 
most correct. 

The data given in Sir J. Herschell's 
Treatise on Astronomy, are, however, 
sufficiently correct for your purpose ; 
take the siderial periods irom this work, 
the precession of the equinoctial points 
at 1 deg. 23 min. 30 sec. in a century, 
compute from thence the tropical periods 
of the planets, and compare them with 
mine in the Mechanics' Magazine, (vol. 
26, page 378), and then let me ask you 
what authority you had for your blunder- 
ing assertion " that some of my periods 
are minutes wrong, some, hours, some 
days," and last, not least, "yea, even 
months wrong! whereas, the greatest 
difference, which is in the periodic time 
of the planet Uranus, will be found to 
amount to but little more than five 
hours ! So much for your knowledge 
in Arithmetic ! 

The near approximation of my periods 
to those given by the best modern as- 
tronomers, will, I trust, exonerate me from 
any imputed intention of imposing on 
the Members of the Royal Astronomical 
Society. I observed in my paper sent 
to the above Society, that the secular 
motions given in my last table, vary a 
few seconds from those given at the pre- 
sent time; but taking the whole period 
into account, they might be regulated 
by the secular variations, to whicn they 
are subject, so as to constitute them the 
mean secular motions — but which was 
inadvertantly omitted in the paper sent 
to the Editor of the Mechanics 1 Magazine. 

I shall now pass to the moon, and 
agreeable to your order, manufacture a 
new period for her ladyship ! 

Deduct the revolutious of the sun, or 
the earth, which is the same thing, from 
the revolutions of the moon as given in 
table 1, and the remainder 3,103,248 is 
the number of revolutions of the moon 
from the sun, by which, if the 91,640,740 
days be divided, the quotient reduced 
will be 29 days, 12 hours, 44 minutes, 
2.8547 seconds, &c. This is, however, 
the synodic period of the moon, and not 
her tropical or solar period. I might, 
with as much propriety have inserted 
the synodic penod of all the planets, 
or any other periods that your fancy 
might dictate ! Should you, Sir, have 
any further communication with the 



Editor the Mechanics 1 Magazine on the 

subject of my papers, you will please to 
have the courtesy to affix your real name 
and address to your communications, if 
you expect an answer from me; as if you 
do not, it will be considered a tacit ac- 
knowledgment that you are ashamed of 
your productions ; as we Norfolk cards, 
do not choose to play with your For-far- 
skire (alias Vox, far-fetch* d*) Dominos in 
disguise. 

I am, Sir, yours, &c. 

Jams Utting, C. E. 

Lynn, April 3rd, 1637. 

P.S. — I had a controversy some years 
since in the Philosophical Magazine re- 
specting the Phillippian Theory of the 
Universe, with a correspondent, who, 
under the signature of Philo Veritatis, 
accused me of hoaxing its readers at the 
expence of truth. In consequence of 
which, I gave my name with my next 
communication. On the receipt of another 
paper from this individual, Dr. Tillock 
inserted in his notices to correspondents 
" that as Mr. Utting's name appeared at 
his last answer to Philo Veritatis, the 
anonymous reply would not be admitted." 
The consequence was that we never heard 
any thing further from this redoubtable 
champion of thePhillippian Theory. (Vide 
vol. 56.) The above is a corroborative 
proof, that some persons will write, under 
an anonymous signature, what they 
would be ashamed in their own names 
to claim as their production, and which 
gives them an unfair advantage. J.U. * 



improvement in gas stoves. 

Sir, Your correspondent Evander in 
giving a description of his very ingenious- 
and effective gas stove, in No. 713, hav- 
ing done me the honour of mentioning 
my name, I take the liberty of offering 
my mede of approbation of his invention, 
which I think obviates all the objections 
that can be made to gas warming. All 
others that I have heard of, allow of the 
escape of either unconsumed gas into the 
apartment, or of chemical results, inju- 
rious and disagreable. 

I am, however, still of opinion that 
the air of an apartment, heated either by 
common fuel stove, or by gas, even ac- 



* Qnere. Did not thl» production girmhmtctm 
n warmer latitude ? 
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cording to Evander's excellent plan, be- 
comes too much dried. Very dry warm 
air produces a disagreable irritation of 
the mucous membrane of the nose, and 
consequently — as the entire lining of the 
trachea, the bronchse, and the large air 
vessels of the lungs, is a continuation of 
the same membrane — such hot dry air 
may be injurious to the respiring organs. 
I therefore put it to the ingenious inven- 
tor, whether the apparatus might not be 
improved by the Addition of a metallic 
vessel of water, placed on the top aperture, 
where now there is the ventilator? The 
water vessel may still be so placed, as to 
allow of the abundant escape of the heated 
current of air. The evaporation of water 
will be encreased by the encreased action 
of the gas, and the air to be breathed, 
will be supplied with sufficient moisture 
to make it agreeable to the breathing 
apparatus. 

I am, Sir, yours, &c. 

F. Maceroni. 

P. S. A culinary, or any other vessel, 
might be made to boil on the top of the 
cylinder. 



MB. MACKINNON'S PATENT LAW BILL. 

From the reports of the Parliamentary 
proceedings of last Wednesday evening 
(12th April), we extract the following: — 

" Patent for Inventions Bill. 

" Mr. Mackinnon stated that it was his 
intention to postpone the second reading of 
this Bill until Wednesday, the 17th May. 

" The Attorney-General wished to 
know whether it was the intention of the 
honourable Member to give up tho Bill alto- 
gether ? 

" Mr. Mackinnon — had no such inten- 
tion." 

We have been favoured with a note 
from Mr. Mackinnon, in which he fully 
confirms the statement made by him in 
the House. 



New Locomotive Invention. — Colonel Prince Jas- 
per Hleloselsky-Bielozersky, an officer in the Bus- 
slan service, has just obtained from the Emperor a 
ten years' privilege for a new invention, which he 
denominates a sledge-road. The novelty of the 
principle consists in affixing the wheels to the road 
instead of to the carriage, the effect of which is said 
to be a great diminution in the labour of draught. 
The sledges are proposed to be worked by horses, 
but there seems no reason why, if the principle 
should really be found to answer, the superior power 
of steam should not be made use of. The inventor 
is Bunguine in his expectations of the benefit of his 
discovery, which, among other recommendations, 
possesses that of economy. Theexpenseof construct- 
ing a sledge-road of the length of a Bussian verst 
would, he calculates, at St. Peteraburgh, amount to 
about 10,35u rubles, which is about .£6-15 per En- 
glish mile. One of his sledges, which are of a 
peculiar shape, was manufactured by Clarke, of St. 
Peteraburgh, for 220 rubles, or 49. 3s. Ad. 

Invention of the Ever-pointed Pencil. — It is 
not generally known that Mr. John Isaac Haw- 
kins, Civil Engineer, of Hampstead, in the year 
1822, invented that useful and now well know 
npocket appendage, the patent erer-pointeA pen- 
cil, and the leads for the same, the right of mak- 
ing which was purchased from him by Gabriel Bid- 
die and Sampson Mordan, under the weU-known 
firm of S. Mordan & Co. 

Coal in India. — An extensive bed of coal has re- 
cently been discovered in the Saugor district, of a 
quality superior to any which has ever been found 
in India. The position of the field is about twelve 
miles south of the Gurrawarra, at the foot of the 
hills. " The mere discovery, however," says one of 
the Indian journals, " is of little importance, unless 
the government come forward and bring the mineral 
to the light of day. Here the field for private enter- 
prise is disproportlonally large for the few labourers 
in it ; indeed, we believe we might possess a second 
Potosi without the smallest diversion of private 
funds being made to work it. It therefore rests 
with government to make the discovery useful to 
themselves and the country, and towards this they 
have many natural facilities. The distance to Meer- 
sapoor is considerable, but the route is open and 
very accessible for carriages j indeed, we do not see 
why a railroad should not be formed at once." It 
is said that the government are deterred from avail- 
ing themselves of these facilities by an ill-judged 
fear of expense. 

Improvement in the Manufacture of Sugar. — A 
new process has been discovered at Strashurg by 
means of which a white crystallised sugar is pro- 
duced in twelve hours from beet-root, and which 
does not require any further refining. This inven- 
tion is the more curious, as neither any acids or che- 
mical agency is employed in this remarkable opera- 
tion, and the use of animal blood is entirely dispensed 
with. It has also the advantage of saving 25 per cent, 
in the consumption of fuel. The new process is ap- 
plicable In all the present manufactories of sugar, 
with the exception of those upon the principle of 
dessication of the beet-root. The inventor is M. 
Edward Stolle, who, though not more than 24 years 
of age, is already highly distinguished for his ex- 
periments in chemistry and his works in polite 
literature. 



Amendments, prepared or revised; 
promptly transacted. 
A complete list of Patentu from the earliest period (\b Car. II. 1675,; <• 
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baddeley's hose-reel for firk engines. 



baddeley's hosb-re p. l for pirb- 

BNGINB8. 

' Sir, — Every contrivance, calculated to 
save time, and in some measure to su- 
persede skilled labour, is at all times 
valuable, but especially so when adapted 
to emergent occasions — as, for instance, 
when applied to such objects as the ex- 
tinction of fires. 

The present form of fire-engines is so 
convenient, and so exceeding compact, 
that it is only in the minor details of its 
arrangements, that there is any room for 
the exercise of ingenuity. 

In addition to the several minor im- 
provements, which I have from time to 
time suggested, I have now to submit 
another, intended to simplify and facili- 
tate the application of this useful machine 
to its intended purpose. 

As fire-engines arenowbuilt, the leather 
hose is stowed away very conveniently in 
separate lengths (six lengths and a naif 
being the usual compliment,) in the fore 
part of the engine. In London and 
some other places, where the firemen, 
from continual practice, become ama- 
zingly expert in the management of all 
their apparatus, six, seven, eight or even 
a still greater number of lengths of hose, 
are got out and joined up with astonish- 
ing rapidity. It sometimes happens, 
however, even with the most experienced 

hat some 

loss of time occurs in performing this 
necessary operation. Wnen no regular 
firemen are employed, as in the case of 
engines belonging to parishes — to public 
or private establishments, &c, where 
onlv one individual is acquainted with, 
ana has himself to perform the several 
preparatory evolutions, or entrust their 
performance to strangers altogether un- 
practised in matters of this sort — the get- 
ting out and joining of any considerable 
quantity of hose is a work of much time 
and labour. 

The drawings herewith sent, exhibit 
a little invention, which I have termed a 
hose-reel j it is intended to have wound 
upon it a quantity of leather hose already 
screwed together, so that on arriving at 
a fire, the engineer has only to take the 
branch-i aipe in one hand and the end 
screw of the hose in the other, and run 
off to any point from which the fire can 
be successfully opposed ; a sufficient 
length of hose being run out, the next 



joint is screwed and attached to the 
engine, which may immediately com- 
mence working. The speed with which 
an engine can thus be brought to bear 
upon the flames, at some considerable 
distance, is very great ; one joint has to 
be unmade and another made, when all 
that is necessary is performed. Whereas, 
at present, perhaps five or six lengths 
would have to be taken out of the engine, 
carried forward, and as many joints made 
before the engine could be set to work — 
to say nothing of the uncertainty as to 
the quantity required, or of the imper- 
fect manner in wnich the joints are made 
when done hastily, amid the confusion 
which always prevails, and perhaps by 
persons unaccustomed to the office. By 
useing the reel all twisting of the hose 
is effectually obviated — the joints having 
been previously made are all perfect, and 
the connecting screws are preserved 
from much of the injury to which they 
are at present exposed. 

Fig. 1. is a side elevation of a fire- 
engine of the most approved construc- 
tion, furnished with the hose-reel, which 
occupies a space enlarged for the pur- 
pose above the cistern and under the 
driver's seat — the extent and position of 
the reel being shown by the dotted circle. 
Fig. 2. is a front representation of the 
Fig. 2. 




hose-box, by which it will be seen that 
there is an oblong flap or door, fastened 
in any convenient manner, with an aper- 
ture of such a site as to hold firmly the 
male screw of the hose. Fig. 3. is a 
side view of the same, with the hose in 
the act of being drawn out. A small 
roller is placed upon the flap for the 
hose to run in and out upon, the flap 
being supported horizontally by chains 
on either side. Fig. 4. shows the con- 
struction of the reel ; it consists of' a 
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hollow spindle a, and two i 
thin sheet iron the 



bb, of 



Fig. 4. 




in two brass collars in the sides of the 
hose-box, and at each end there are two 
square eyes for the insertion of the 
handles e/, by which the hose is wound 
upon the reel. In winding up the hose, 
two men stand, one on either pocket, 
another one in front guides the hose 
backwards and forwards from end to 
end of spindle. The female screw is in 
the first instance hitched upon the forked 
uotch c, which holds it fast, and on 
turning round the handles the hoee is 
wound upon the reel. There is a pall 
and ratchet (not shown in the drawing) 
which prevents the hose from unwind- 
ing in travelling, &c. On reaching a 
fire the ratchet is thrown back, and a 
sufficient quantity of hose drawn out, 
which is then disconnected frrm the re- 
mainder and attached to the engine. 
There is room in the engine for stowing 
away two or three extra lengths of hose, 
which, on an extraordinary occasion can 
be joined to the great length if required ; 
but a reel of sufficient dimensions, to 
carry hose enough for ordinary purposes, 
can be obtained without inconveniently 
extending the shape, or injuring the ap- 
*ie engine. 
Yours respectfully, 

Wm. Baddeley. 

1837. 



LONDON FIRES. — MR. BADDELEY's RE- 
PORTS. — THE INSURANCE SYSTEM. 

Sir, — Hie Annual Fire Reports of 
your valuable correspondent, Mr. Bad- 
deley, are undoubtedly of the highest 
interest for the mass of information 
which they contain, whatever may be 
thought of the soundness of the infer- 



ences sometimes drawn from the facts 
advanced. Ever since its establish- 
ment in 1832, Mr. Baddeley has been a 
warm partizan of the " London Fire- 
Engine Establishment,*' and to such an 
extent has his enthusiasm in its favour 
been carried, that, as has heretofore been 
shewn, he does not hesitate to throw 
overboard his own objections to the con- 
stitution of the Insurance Companies, in 
order to bear testimony to the superhu- 
man exertions of Mr. Braidwood and 
the fire-brigade; nor scruple to assert 
one moment that the Insurance Com- 
panies " strain every nerve" for the pro- 
tection of all sorts of property, although 
the moment before he had given most 
exquisite reasons why nothing of the 
sort could possablv be expected, while 
human nature is human nature. Nor 
does he flinch in the least in his last 
Annual Report, in which, immediately 
after an appalling account of an almost 
unprecedented number of extensive and 
fatal fires, he boldly goes on to observe, 
— " Having for fourteen years attentively 
watched the progress of the firemen, un- 
der the old state of things, and for four 
years the results of the united system, I 
have no hesitation in most positively as- 
serting, that both the Insurance Com- 
panies and the public generally, are 
gainers by the change." It is this 
sweeping assertion which seem to me 
to call imperatively for a few remarks. 

That trie Insurance Companies are 
gainers by the change is doubtless quite 
correct. Their only object was, to use 
the words of Mr. Baddeley, to u form a 
kind of league, with a view to the reduc- 
tion of their individual expenses ;" and 
this purpose has very probably been 
effectually served; whether the public 
have also been " gainers by the change," 
is a totally different question. And now 
is it to be decided ? All the world knows 
that the Insurance Companies cannot 
exist without some fires ; and that, pro- 
vided too much insured property be not 
destroyed, their motto is, " the more the 
merrier !" It is at least equally plain, 
that the " public" generally are losers 
by every fire, and have the most reason 
to consider themselves " gainers " when 
fires are few, and the damage done tri- 
fling. Well, then, let us take two of 
Mr. Baddeley's reports, one referring to 
the last year of the old system, and the 
other to the, year 1836 (in which, wt are 
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told, improvement has been carried to its 
highest extent under the new one), and 
see how far the public have profited by 
the alteration, by the test, 
only, but of stubborn fact. 

The two most important heads are 
those of "total loss" and "serious da- 
mage." There seems to have been some 
different method of estimating these in 
the two years, since it can hardly be 
supposed that, under the inefficient old 
system, there were only six cases of 
serious damage (or where the premises 
were " partly consumed"), while, under 
the new and much bepraised fire-bri- 
gade, there were no less than one hun- 
dred and sixty-four .' It will be the 
fairest way, therefore, to take these two 
heads together; the result will still be 
sufficiently surprising, and tolerably con- 
clusive as to the great "gain" of the 
public. The number of serious fires, 
then, in 1832, was fifty-sis (vide Mr. 
Baddeley's Report, Mechanics' Maga- 
zine, vol. xviii. p. 266), and that of the 
same class, in 1836, no fewer than one 
hundred and thirty-seven (vide Mr. Bad- 
deley's Report, Mechanics? Magazine, 
vol. xxvi. p. 354), shewing a majority in 
favour of the *' London Fire-Engine Es- 
tablishment" of one hundred and eleven ! 
That is, the public, in the fourth year of 
the fire-brigade, obtained a clear gain of 
111 serious losses over and above what 
they experienced in the last year of the 
'* old state of things." If this do not 
satisfy them, what will ? 

In "fatal fires," the rate of increase is 
just 100 per cent. It is hardly fair to 
lay any of the blame of this on the 
Bhoulders of the brigade; but yet it 
should be borne in mind, that, if the 
numbers had happened ts be the other 
way, the figures would have been point- 
ed to as proof positive of increased and 
successful exertion. Since the establish- 
ment of the brigade, the number of fires 
has doubled: this fact, of course, fixes 
no stigma upon them, although, had the 
contrary been the case, it would perhaps 
have been quoted as highly complimen- 
tary them. It bears more closely on the 
question, that since the establishment 
of the new system, the town has been 
" frighted from its propriety" by a much 
larger number of extensive conflagrations 
than it had been accustomed to for many 
vears under the old regime. The two 
\ louses of Parliament form a case in 



point, and the augmenting length of 
Mr. Baddeley's successive Annual Re- 
ports bears striking testimony to the 
same effect. It might have been ima- 
gined, bv the over-sanguine, that, when 
the fire-brigade came into full operation, 
Othello's occupation would be gone, 
and that a yearly report of London fires 
would be composed of half a column of 
kitchen^chimney casualties. No such 
thing, — every year it swells out in size 
and in importance, — every year fires of 
the first magnitude come within its ken. 
In 1832, they were so few, and put out 
so soon, that they could be dismissed in 
a couple of lines, with the observation, 
"that during the last year there were 
not above half a dozen fires of any con- 
siderable magnitude." In 1836, the 
times were altered ; the exertions of the 
brigade had been so effective as to give 
full scope for the recorder of calamity, 
who, so far from suffering for want of 
material, was hard put to it to find room 
enough, in the same letter which bore 
witness to the great gain " the public" 
had reaped by the change, for the details 
of " the largest fire that had happened 
in London for many years," at which 
"the destruction of property was im- 
mense, — not more than one fifth of 
which was insured!" (Vide Mr. Bad- 
deley's Report, Mechanics* Magazine, 
vol. xxvi. p. 357). 

Yet, in the face of all these facts, we 
are gravely told, that " whatever ad- 
vantages might have been anticipated 
from the measure, the experience of the 
past four years proves that they have been 
fully realized /" — Indeed ! did the pro- 
jectors of the scheme, then, anticipate 
that among its advantages would be an 
increase of serious fires to the extent 
of two hundred per cent., accompanied 
by a doubling of the number of fatal 
cases ? Did they really lay their plans 
to bring about a series of conflagrations, 
destroying property to an almost un- 
paralleled extent? If not, in the name 
of common sense, what is the intent and 
meaning of the observation ? Tried by 
the facts furnished by Mr. Baddeley 
himself, the plan would appear, as far as 
the public are concerned, to be a total 
failure. It does not follow, from this, 
that it has not answered the purpose of 
its projectors; — to wit, divers parties 
connected with the insurance companies. 
If the arrangements for extinguishing 
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fires had been sufficiently effective to 
have put a stop to tfce London Bridge 
conflagration at its commencement, what 
would have been its result ? Why, that 
the insurance companies, at then* sole 
cost, would have saved a hundred pounds 
worth of their own property, for every 
four hundred pounds worth belonging 
to persons, who contribute not one 
farthing to the expenses of the Fire- 
engine Establishment! Could it be 
expected, under such circumstances, 
that they should go to the expense ne- 
cessary to the completely efficient equip- 
ment of a fire police? Certainly not : — 
what then was the object aimed at BY 
them in the new system, and which we 
may suppose to be fully realized ? 

The principal object would appear to 
be — display. As matters stood, the 
4>dds are, at every fire, that the expense 
gone to by the insurance companies is 
chiefly for the benefit of other parties, 
ho that it would appear to be hardly 
worth their while to keep up any pre- 
ventive establishment at all. The en- 
gines, however, are made to do double 
duty, and the fire-brigade are trained to 
the service of their employers in more 
ways than one. If the former arrive too 
late to put out a fire, at any rate, rumb- 
ling as it does, through the streets with 
streamer flying, and men hollowing, it 
answers the purpose of an advertising 
machine most excellently, while the 
" brigade" sport their peculiar costume, 
and strikingly novel accoutrements, not 
so much to awe the " devouring element" 
as to take the attention of the many- 
headed monster, and put " the public" 
in mind of the existence of insurance 
offices ; — something after the fashion of 
the Sunday newspapers, with their im- 
posing " brigade" of boardmen, on oc- 
casion of any particularly-interesting 
murder. All these advertising purposes 
may have been fully answered by the 
united system, at a far less expense than 
attended the old-fashioned and more 
costly mode, when each office employed 
its own men and machines; — but tnat 
" the public" have as much reason as 
the companies to be gratified at the 
" improvement?* is not quite so clear. 
A " good fire" is in itself a sort of 
advertisement for insurance, and all the 
accessaries, as far as possible, are turned 
to account in the same direction. If the 
public look for a first-rate fire-police," all 



property must be insured, or the matter 
must be taken out of the hands of the 
insurance companies. It is useless for 
Mr. Baddeley to go on explaining to us 
that, under the present system " the 
uninsured and the insured, as well as the 
insurers, all equally receive the greatest 
possible protection," while the first of 
these classes, at whose risk three-fourths 
of the whole of the property in the me- 
tropolis lies, bear not one farthing of the 
cost. For what reason should the in- 
surance offices be so benevolently in- 
cimed towards parties wno Hold them- 
selves aloof from them? And if Mr. 
Baddeley's lately-adopted ideas on this 
point be correct, wherein lies the force 
of his remarks, or the folly of the pa- 
rishioners of St. Olave's tor throwing 
the blame of the damage at the London 
Bridge fire on " the servants of the 
insurance companies, who only had one- 
fifth of the property destroyed lying at 
their risk}** These worthy gentlemen 
could hardly expect to be twitted by 
Mr. Baddeley, of all people in the world, 
for being simple enough to put faith in 
his monstrous proposition, that the in- 
sured and the uninsured are alike objects 
of the disinterested anxiety of insurance 

I remain, Sir, 

Your obedient servant, 

Aquarius. 

London, 4th April, 1837. 



ON THE CONSTRUCTION OF THE 8EA- 
OUAGE. 

Sir, — That the barometer has been 
successfully employed in the mensura- 
tion of altitudes is known to every one, 
but that a modification of the same in- 
strument may be adapted to mark the 
depths to which it is plunged in water, 
is known only to few, and in this paper, 
I therefore intend to show how it may 
be so applied. 

It is evident, that the sounding line, 
in many cases cannot possibly indicate, 
by the length of line that has been given 
out, the depth to which the lead has 
sunk ; for a current may carry it along, 
without permitting it to sink perpen- 
dicularly—and, although the instrument 
that I am going to describe, is equally 
liable to be drifted by a current, still in 
all cases, it will give an indication of the 
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approximate perpendicular depth it has 
descended, which, of necessity, m a strong 
current, if it do not reach the bottom, 
will depend upon the weight that has 
been attached to the instrument. 

As the construction of this instrument 
depends upon the rate with which air is 
condensed when subjected to different 
pressures, it hence becomes me to make 
some remarks upon this subject. It has 
been found that the condensation of air is 
always directly proportional (under low 
pressures at least) to the compressing 
force— and the space that anv given 
quantity of air will occupy under dif- 
ferent pressures is, inversely or recipro- 
cally proportional to the same pressures. 
In other words, whatever space a given 
quantity of air does occupy, under any 
pressure, it will only occupy half the 
space, when subjected to double, and ^ 
of the same space, when subjected to 
triple that pressure. 

Let A B C be a bent tube open at both 
ends, and filled with mercury to the 

HA 



c 




B 

points 0 and Q. Suppose the tube to be 
then hermitically sealed or otherwise 
doted at C, it will be found that a 
quantity of mercury poured into A O B, 
sufficient to raise its surface 29*5 inches 
— supposing that to be the height of the 
mercury in a common barometer at the 
instant the experiment is made, above 
what would then be the level of the mer- 
cury in C Q, — would compress the con- 
fined air £ — and if C Q formerly mea- 
sured 12 inches, after this addition of 
mercury, namely, 295+ 12=41.5 inches, 
the distance of the surface of the mercury 
from C would only be six inches. 



In this case 12 inches mors than the 

equipendevant column of mercury 29'5 
inches must be added, because the level 
is raised 6 inches in C Q* by the addi- 
tion of an atmosphere, and hence 12 
inches of mercury +29*5 are necessary 
to raise the column in A O B 29*5 inches 
above this level. Now as the specific 
gravity of water is to that of mercury 
nearly as 1 to 13.5, hence 13.5X29*5=» 
398 25, almost40O inches— consequently, 
the pressure of 400 inches of water would 
condense the air in C Q. one half — 80O 
inches would make it occupy only one 
third of the space, and so on. The re- 
verse of this problem can easily be solved. 

Given the space that air occupies un- 
der ordinary circumstances, and the 
space it occupies when subjected to pres- 
sure to discern the intensity of the com- 
pressing force. 9 

Let P = one atmosphere=29*5 inches 
of mercury « 400 inches of water x = 
additional pressure. Then P+ * =whol« 
compressing force. 

S = volume of uncompressed air, 

C = volume of air when compressed. 
As the volume that air occupies, is, 
within moderate limits, inversely prow 
portional to the pressure to whicn it is 
subjected. 

C:S: :P:P+», hence C:S— C: : P: *; 
or x Let S — 12 inches, C= 

11, then 11 : 1 : : P (400 inches of water) 
: x—C 36'3o in., or the pressure pro- 
duced by a colum of water measuring 36 . 36 
from the surface of the mercury, (in CQ) 
would condense the air iVth: or in other 
words, the surface of the mercury would 
rise one inch in C Q, B by 36*36+2 in. 
of water's being poured into A O B, or 
from the instrument's being plunged to 
that depth in water + the distance of thenew 
surface of the mercury from B, supposing 
the water had free admission into the leg 
A O B. — In the same manner it may be 
calculated, what pressure would raise 
the surface of the mercury any given 
height in C Q, supposing the length of 
C Q, was given, or the volume of uncom- 
pressed air. As another example, we may 
take the following: let C Q = 10 inches, 
and it was required to determine what 
depth of water would be necessary to 
condense the air into -fath of its former 
bulk, or to raise the surface of the water 
9 inches, or within one inch of C. 
Here S = 10 inches, Q = 1, hence 3 
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ON TBS CONSTRUCTION 

m o, and P — 400 inches, a constant 
quantity, from the formula = 

•ii*? =3,600 inches or 300 feet But to 

give at one view the depth necessary 
to elevate the surface of the mercury 
-rVth of the whole space, or every inch, 
supposing C Q to be 10 inches long. 

1 inch of elevation requires a ft. in. 

depthof. 3 8 

2 inches 8 4 

3 14 3 

4 22 2 

5 33 4 

6 50 0 

7 77 9 

8 133 4 

9 300 0 

9i 633 0 

To these numbers the elevation of the 
mercury above the cistern must be ad- 
"ded, because the pressure produced by 
the column of water above the mercury 
in the tube, is alone manifested by the 
compres8ure of the air — in short, 3 ft. 
8 in. must be increased by 1 inch and 
8 ft. 4 in. by 2 : see the numbers in the 
foregoing table. 

From the general law above developed, 
is deduced the construction of Drs. Hales 
and Desaguliers' sea-guage. A tube was 
put into a cistern containing mercury, 
upon which a film of treacle was spread — 
and to this the sea-water had access 
through some holes bored in the top of 
the cistern. By the pressure produced 
by the water, the air in the tube was 
condensed, the mercury necessarily rose, 
and its height was indicated by the stain 
left by the treacle. If the tube were 10 
inches long, or rather 10 inches above 
the surface of the mercury in the cistern, 
it is evident from the above table, that 
when the air within is compressed, so 
as only to occupy one half of an inch, 
the depth will be 634 ft., or nearly one 
eighth of a mile. 

Suppose the tube was 50 inches long, 
and the air was condensed into i-o^th 
part of its original bulk, or to occupy only 
one half of an inch, the depth necessary 
to produce this contraction would be 
3,300 feet, or fcths of a mile, for $ : 49$ : : 
400 : 39,600 inches=3,300 feet=iths of 
a mile. But since it is reasonable to sup- 
pose that the cavities of the ocean bear 
some proportion to the mountainous 
parts of the land, and as the summit of 
Chemborazo is 21,440 feet above the level 



of the Pacific Ocean, and some peaks of 

the Himmalaya Chain are supposed to 
ascend to the enormous altituae of from 
21,000 to 27,000 feet, therefore, to ex- 
press such great depths, another form 
must be given to the instrument. For 
this purpose, a globe of metal was at- 
tached to the end of the tube, and from 
the lower end of the globe, a short tuba 
was made to project and enter into the 
mercury. If the tube above the mer- 
cury be 50 inches long, and of such a 
width, that every inch in length should 
be a cubic inch of air, and the contents 
of the globe and tube together be 500 
cubic inches, then when the air is com- 
pressed into -r&-<r part of its bulk, it is 
evident that the treacle will not approach 
nearer to the top of the tube than five 
inches, — and this condensation, as I 
have shown, will agree to the depth of 
3,300 feet of water. Twice the depth, or 
6,600 feet— l.| miles nearly, will con- 
dense the air into 2$ inches. Again, 
half that space, or 1& inches will indicate 
a depth of 13,200, or 2} miles, which, 
probably, is very nearly the greatest 
depth of the sea. 

Besides ascertaining the depth of the 
ocean Dr. Hales applied his guage to 
other purposes, as to ascertain the ex- 
pansive force of water in the act of 
freezing. The guage was fixed in the 
centre of an iron bomb filled with water, 
and the top of the bomb was then firmly 
screwed on; when a freezing mixture was 
applied, the water expanded and com- 
pressed the air, thus exhibiting the ex- 
pansive force of the water by the con- 
densation produced. Hie guage not 
being well secured was broken in pieces, 
but it was computed that a force almost 
equal to 1,340 atmespheres would be 
necessary to burst an iron bomb one 
inch thick. The Florentine Academicians 
estimated that freezing water would burst 
a brass ball, whose power of cohesion could 
sustain 27,720 lbs. weight. A guage 
somewhat similar, or at least dependant 
upon the same principle as that which 
we have described, has lately l»een re- 
invented by Mr, Payne, of the Adela 
Gallery. I use the word re-invent 
because I am aware that Mr. Payne 
not know of Dr. Hales and Desaguliers 
prior invention. Mr. Payne's guage, I 
am informed (there is no model of it yet 
in the Gallery,) has however decidedly 
the advantage in elegance and the aim- 
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plicity of its arrangements. It is by means 
irf 'R ©ladder that the pressure is com- 
municated to the surface of the mercury 
tii the •cistem^the treacle is dispensed 
with, and hydrogen gas is used instead 
trf • atmospherical air. With treacle, the 
tube must be cleansed after every trial, 
Mr. Payne's guage tequrres no snch at- 
tention, and when atmospheric air is 
used, the mercury will ultimately become 
exrrdated, and bence more sluggish, 
whereas, hydrogen gas does not act on 
mercury, and consequently, when this 
gas is used, tne metal will always remam 
pare. , 

This method of estimating the depth 
of the ocean ia/bowever, liable to several 
objections— and several corrections are 
absolutely necessary, whereas, to effect 
these I am doubtful if we possess suf- 
ficient data. In small depths no correc- 
tion is required, but in measuring great 
depths, the temperature of the sub-ma- 
rine regions would require to be ascer- 
tained, and a due allowance to be made 
—the elasticity of air, according to Hut- 
ton (vol. ii. page 258) is increased ^f^th 

Sart, by every degree of heat above 33 
eg. Fahr* and water expands -roinnrth 
parts with the same increment of tem- 
perature. The Mali mum quantity of 
water is at 40 oVg., and both aoove 
and below this temperature it expands. 
Water itself is not incompressible; its 
elasticity, and consequently its compres- 
sibility is manifested by the reflection 
of atones from its surfaces in the game 
of " duck and drake." The experiment 
of the Florentine Academicians proved 
directly the opposite of that which they 
inferred from it. For elasticity always 
implies compressibility, although a body 
may be compressible and not elastic. 
Canton snowed that water is condensed 
by pressure — Zimmerman corroborated 
his discovery ; and the ingenious and in- 
defatigable Mr. Perkins has shown that 
water, under a force equal to 2,000 at- 
mospheres is dimhnshed iVth part, as 
indicated by a spiral spring. Hence the 
greater density of water as we descend, 
causing the equipendevant column of 
water to be lesa than 400 inches, the 
number which we have assumed to be 
constant. Shall we then, from Mr. Per- 
kin's experiment, infer that the con- 
traction produced by 1,000 atmospheres 
is i^th part, and from the supposition if 
the modulus of elasticity remaining con- 



stant, and the 'condensation being always 
proportional to the depth, affirm with 
Leslie "that water would be compressed 
to half its bulk at a depth of 93 miles." 

I mentioned that at low pressures 
the condensation of air is proportional 
to the compressing force, but at very 
high pressures the condensation may 
follow a verjr driRrrent ratio— a sup- 
position almost rendered certain, because 
from Mr. Perkins" experiment, it seems 
tbat he succeeded in reducing atoms- 
pheric air to the state of a limpid liquid 
by a pressure equal to 1,200 atmospheres. 

A. -V. 

MORS " DISCOVERIES" BY " SUPER- 
INTENDENT GENERAL" JOHN HE- 
RAPATH. 

Sir, — I beg to thank you for your 
prompt insertion of the list of " disco- 
veries" which I sent you last week by 
Mr. , I beg his pardon — *' Super- 
intendent General" John Herapath. 
Encouraged by the favourable reception 
you have given it, I now send you a 
small addition to the store. 

When our '* Superintendent General" 
was engaged in the honourable task of 
ridiculing Sir John Rennie's Brighton 
line, for faults, most of which, as ° Philo- 
Davy" truly observes, proved to be mat- 
ters of " pure invention," he made the 
following very remarkable discoveries. 

1st, That two miles and a half °f tun- 
nelling according to measurement with 
a pair of compasses, may, by a mere 
flourish of a pen, be converted into 
seven miles complete ; provided only it is 
an unscrupulous hand which toields the 
pen. 

2nd, That, when an elevation (such as 
the Balcombe Down summit) happens 
to be lower than suits your purpose, 
you have only to survey it by means of 
a Herapathian theodolite (a nice article) 
when it may be raised to any height 
you please beyond the reality— a ** hun- 
dred * feet at least, with great ease. 
" Having been fortunate enough to make 
some discoveries, I am able to reach 
that from my own labours." A "reach" 
" that" witn a vengeance. 

3rd, That when it is a bridge or em- 
bankment, whose modest elevation is a 
matter of offence to you (such as Sir 
John Rennie's embankment across the 
river Mole,) you have only to heap upon 
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it any quantity of rubbish which lies 
handy, to give it the desired altitude, be 
"it a nundred or five hundred feet. A 
lot of dead-born, or condemned letter 
press will serve the purpose, as well as 
any thing else; e. g., "My Labours 
and Discoveries" since a.d. 1800, single 
leaf — elephant paper — the entire impres- 
sion — authors own copy excepted — or 
" New Nautical Almanac for the year of 
Our Lord 0000." 

And, 4th, That when you are accused 
of romancing abominably, to the serious 
prejudice of another, the fittest course 
to pursue, is to put a gay face on the 
grave offence — to plead " guilty,** and 
make a merit of your guilt ! As thus : 
" It may be asked How I came to depart 
from my authority, and to call the tun- 
nels only seven, instead of two and a 
half miles — the truth is, except the 
inclinations, with which I <cotild not 
meddle, I understated every thing. I 
took 100 feet from (Query? added to) 
the height of the hills ; another, from 
(Query? — added to) the embankments, 
&c. &c, lest the public should think I was 
romancing / /" 

Recommending the new code of mora- 
lity revealed to the world in the last of 
these memorabledi8COveries,tothe8erious 
attention of all future aspirants to the 
honours of the Old Bailey, and their 
ingenious author to the compassion of a 
" humane public.** 
I remain, Sir, 

Your obedient servant, 

F. M. Meredith. 

Cambridge, 17th April, 1837. 



MR. MACKINTOSH'S PIRST IMPULSE 
CHALLENGE. 

Sir, — Mr. Mackintosh stiil continues 
to harp upon his first question. " De- 
monstrate what produced the first im- 
pulse.** At first I referred him to his 
own pastor for a solution of his own 
proposition ; and afterwards I answered 
the question in the best way I could. 
In his last letter (No. 712) he informs 
me that he has actually applied to his 
own pastor for a solution of the said 
question, and he (his parson) informed 
him that he can give him no information 
about a first impulse : on this head I 
am not very much surprised. But his 



pastor also confesses his total ignorance 
of centrefugal and centrepetaf forces, 
momentum and angular velocity. A 
pretty gentleman to make a parson of.* 
Well, Mr. M., your own pastor being by 
his own account such a perfect num- 
skull, you might, peradventure be more 
successful in ajrply'mg to some sensible 
schoolmaster. But really, to be serious, 
even granting for the sake of argument, 
that a first impulse was given to the 
matter (and who can be certain of this, 
as both may have been co-eternal) to 
ask for a demonstration of the cause, is, 
to borrow a favourite expression of your 
own Mr. M.. nothing but " profound 
nonsense.'* In support of this assertion 
I will give you, Mr. M., some written 
opinions on this subject, by a gentleman, 
wno, of all living men I am sure you 
have the most elevated opinion and 
who do yon think, Mr. M., the gentle- 
man happens to be ? Why no less a 
personage than your goodly self. In 
your concluding lecture on physical 
astronomy delivered at the Hall of 
Science on Nov. 7th, and reported m 
the Mechanics' Magazine, Nov. 12, you 
gave utterance to the following rigidly 
orthodox sentiments : — 

" In conclusion Mr. M. remarked, 
whether this theory was founded on 
truth or otherwise, by inquiring into its 
merits our knowledge of the physical 
world would be extended and improved. 
So long as our inquiries were conducted 
with a proper spirit, and confined to sub- 
jects within the human understanding, 
the improvement of that understanding 
must be the result of those inquiries r 
there were some things beyond the reach 
of that understanding" (the first impulse 
proposition for one) " and concerning 
those things, it was neither needful nor 
proper that we should inquire** (It was for 
this very reason that I did not attempt 
to give a demonstration of your celestial 
problem). " That space was infinite in 
extent, — that time was infinite in dura- 
tion, and that the Divine Mind being 
infinite in its attributes presided over all 
matter and motion throughout infinitely 
extended space and time— were propo- 

* In Scotland things are better managed ; every 
student, before he can enter upon his theological 
course of studies must produce a certificate to the 
professor of divinity, showing that be has attended, 
at !?&st one full course of lectures on natural phllo- 
sophy. The course, at an average, consists of 12* 
lectures. 
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sitions in themselves so plain, that they 
might he regarded as axioms. But they 
were at the same time propositions upon 
which we could not reason; because 
the limited capacity of the human mind 
could not comprehend infinite quantities. 
Nor was it proper that we should attempt 
to investigate the attributes or essence of 
the Divine nature. The modus operandi 
or manner of connection between the 
external world and the volitions of the 
Deify being beyond our comprehension, 
and above our control, such investiga- 
tions could lead to no useful result " Sec. 

Could any one believe, that the same 
Mr. Mackintosh, who promulgated the 
above very orthodoxical precepts, was 
the identical Mr. Mackintosh, who jeers 
me upon my orthodoxy and insists upon 
me giving a demonstration of a propo- 
sition which he knows right well is 
beyond the reach of the human under- 
standing I I have often had occasion to 
find fault with Mr. M. for his total dis- 
regard of all the rules of consistency { 
and here again he has given us another 
specimen of the great progress he has 
made in the science of equivocation. 
But how this grand celestial proposition 
of Mr. M. is to effect the truth of the 
Newtonian system of the universe, I 
sincerely believe, that no person on earth, 
except himself can tell us: he is therefore 
certainly bound to explain himself on 
this head. 

Mr. Mackintosh's remarks on my ex- 
planations of his second question (which 
is to be another nail in the coffin of 
the Newtonian system) are really child- 
ish. He tries to find fault, but in fact 
he can find none. He tells me that my 
explanations may be found in every 
school book : this, perhaps, to a certain 
extent may be true. But let me tell you, 
Mr. Mackintosh, had you been con- 
versant with the matter explained in 
these books, you never would have pro- 
posed such an extravagantly absurd 
question ; your own attempt at explana- 
tion fully shows this. But, Mr. Editor, 
as I have no great propensity for writing 
long letters, and as I find I have much 
more to say on this subject, I shall 
reserve the remainder for another letter. 

I am, Sir, yours &c, 

Kinclaven. 



porter's progress op thb nation* 

These are piping times for statistical 
writers. The immense number of thick 
folios of reports and returns, published 
of late vears by order of the two Houses 
of Parliament, form an almost inexhausti- 
ble magazine for the compilers of plump 
octavos and thin duodecimos on almost 
every subject falling within the some- 
what ample province of the political 
economist. M'Culloch's " Statistics of 
the British Empire," reviewed in our 
last volume, was a work of the former 
calibre; that we have now before us* is 
more modest, in its dimensions, although 
well-nigh as comprehensive in the range 
of its contents. The present volume, 
however, comprises only a fourth part 
of the whole plan. Like Mr. M'Culloch 
our author derives most of his materials 
direct from the source to which we have 
alluded, and, like him, he has been but 
too willing to take his " brooms" ready- 
made to nis hand; or, to borrow an- 
other simile, he works up the metal crude 
as he finds it, without taking the trouble 
to separate the dross from the ore — a 
very tedious, and toilsome, process, 
no doubt, but one which cannot very 
well be dispensed with. Napoleon Bona- 
parte, indeed, might be cited as an in- 
stance of one great man at least who was 
perfectly satisfied with statistical inform- 
ation per se, without caring a straw for 
its correctness: but then he required 
answers on the nail, and did not cage 
down the information obtained in point, 
and call on all the world to accept it as 
the indubitable result of the most pro- 
found investigation. Our modern sta- 
tisticians must expect to find their readers 
rather more fastidious than so many Na- 
poleons. If all were as indulgent as he, 
indeed, they might as well shut up shop 
at once, and leave the field to the writers 
of professed works of fiction, — the only 
proper successors, perhaps, to Colquhoun 
and other highly-imaginative authorities 
of the last generation. 

That Mr. Porter is aware what " blind 
leaders" some of the parliamentary re- 
turns are likely to prove, if depended 

* The Progress of the Nation, In iU various Social 
and Economical Relations, from the begiuning of 
the Nineteenth Century to the present Time. By 
G. R. Porter, Esq. (Sections I. and II. Population 
and Production). London : C. Knight & Co. Small 
8V0. pp. •33c'. 
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the extract we are about to give. In 
noticing Mr. M'Culloch'B book, we took 
occasion to remark on some of the glar- 
ing fallacies propagated by the Popula- 
tion returns under the more recent 
Census Acts, and to reprobate the system 
(carried to an extravagant extent in 1 831) 
of introducing a number of minute divi- 
sions and ridiculous refinements in the 
heads devoted to the occupations of the 
people, which could only be expected to 
lead to errors innumerable, and cause a 
vast expenditure of useless trouble. And 
what says Mr. Porter on the subject f 
Why, the results are so grossly incon- 
gruous, that he refuses in this instance 
to pin his faith on a parliamentary 
document, and gives his reasons (tolera- 
bly convincing ones too) for rejecting in 
toto the information supplied by this 
portion of the returns, which, thorough- 
ly valueless as they are, must have cost 
a world of trouble (to say nothing of the 
expense) in the concoction, — all which 
might have been spared by a very little 
reflection on the part of the directing 
powers of the Census, or even by their 
bearing in mind the simple axiom, "com- 
plexity is the mother of confusion." 

" It is perhaps impossible, by any in- 
dustry or intelligence to compile a schedule 
of occupation! upon which dependance can 
be placed. The specification now under 
examination would lead to many erroneous 
conclusions, in consequence of one branch 
of a man's trade being frequently given, to 
the exclusion of others as important. It 
will sufficiently justify this objection to state 
a very few of the anomalies which the state- 
ment presents. Thus, there are in England, 
according to this specification, 5,030 coach- 
nuikers, and but one coach-spring maker. 
The whole kingdom is stated to give em- 
ployment to only three coffin-makers, each 
of whom would therefore be called upon to 
provide 300 coffins daily throughout the 
year. One drug-grinder alone appears, 
while the druggists whom he is to supply 
amount in number to 5,423. It cannot be 
necessary to go farther into this alphabet of 
trades in order to show, from internal evi- 
dence, the little dependence that is to be 
placed upon it ; but having been iuduced to 
test the list in some of its particulars by 
means of another statement which cannot 
be otherwise than accurate, we here give the 
result. 

** The number of licenses issued by the 
of Excise, upon every one 



of which a duty is levied, 
indicatiou as can well be had upon the sub- 
ject. Some men may carry on a trade for 
which a license is legally necessary, without 
taking one from the office ; but it may be 
presumed that nobody will pay for a license 
who does not pursue the calling for which it 
qualifies him. 

" The following list of the number of 
excise licenses issued to certain classes of 
traders in 1831, the year to which the speci- 
fication of trades relates, is taken from the 
Official Tables of the Revenue, &c, com- 
piled by the Board of Trade. By its sid« 
we have placed the number of persons who, 
according to the population at 
the Beveral callings mentioned. 



1 

DeKripCio* of 4wlcrt. 


dumber of 

escMj^UceMc* 


Number of 
trader* ncxorrt- 
in* lo the 

P ,.I M . L, lgl 

AMCracL. 


Bre\*'cr« 

Rial Uters 


42,907 
12.716 
27« 
87,500 
89,21)2 
150,843 


6,7<tt 
.6,970 
20 
4,031 

3,234 
1,594 








Tobacco-dealers 

Wlne-denlers 



44 Many licenses for brewing, and for deal- 
ing in wine, spirits, and tobacco, are taken 
out by publicans, but the entire number of 
this class, including all the keepers of 'beer- 
shops,' who do not of course take out such 
licenses, amounts to no more than 61,231. 
The number of licenses granted to publicans 
for the sale of spirits or wine, in addition to 
beer, in 1831, was only 20,638. As regards 
tea dealers, the discrepancy would not be 
remedied by confederating under that name 
all who figure in the specification as grocers, 
and the number of whom (including the 
numerous tribe of greengrocers), amounts 
only to 22,147. A sufficient number of 
tobacco-dealers to account for the number 
of licenses will not be got together if all the 
grocers, tea-dealers, and publicans in the 
specifications are taken into the account 
It must be evident from these facts, that 
such a specification as this is perfectly use- 
less ; and it may be worthy of consideration, 
whether, in future enumerations of the peo- 
ple, it will be desirable to make any further 
attempt to obtain this particular kind of in- 
formation."— P. 65. 

To us it appears to be a matter worthy 
of very little " consideration" whether it 
is worth while to throw away money, 
time, and labour once more in getting 
together a large mass of " perfectly use- 
less" figures. In any such general re- 
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turns as those of the population, it is 
evident that the fewer heads intro- 
duced the better, because every addi- 
tional one multiplies the liability to error, 
and the confusion induced is apt to be 
contagious; and in any returns, the 
gathering together of " perfectly use- 
less" matter may surely be dispensed 
with, by the tenderest of consciences. 

On another head, Mr. Porter flies out 
against the voice of authority. All the 
world knows that divers sapient calcula- 
tors indulge in the most amazing antici- 
pations as to the effect on the utility of 
norse-fiesh that will be produced by the 
universal adoption of the railway system. 
One of the foremost of the tribe, Mr. 
Alexander Gordon, is for having every 
fanner shoot his horse forthwith at the 
stable-door, and dispose of the hide and 
tallow while there is yet a market for 
such commodities; and has repeatedly 
proved, to his own satisfaction, that, 
when steam carriages have superseded 
their four-footed rivals altogether, there 
will be room enough in the country for 
sixteen millions more inhabitants, with- 
out the least over-crowding; in other 
words, he maintains that the land now 
appropriated to growing food for horses 
is sufficient to maintain that number of 
human beings, and that steam-locomo- 
tion will soon send all the horses in the 
- kingdom about their business. But ideas 
of this sort are not confined to such per- 
sonages as Mr. Gordon ; they have, in 
some degree, been promulgated by a 
body of no less importance than a Com- 
mittee of the House of Commons. But 
let us see what Mr. Porter says upon 
the subject. 

44 Against the effects of exaggerations 
proceeding from persons of that class (pro- 
jectors), the public mind is usually pretty 
well preserved, but the mischief becomes of 
a more serious nature when extravagant 
estimates are advanced and supported by 
such a body as a Committee of the House 
of Commons, the members of which are 
railed upon to form a calm and reasonable 
judgment on the testimony brought before 
them by interested or over-sanguine parties, 
while their knowledge of the subjects sub- 
mitted to their investigation ought to be 
such as should at least preserve them from 
the adoption and advocacy of any very glar- 
ing absurdities. In the Report lately pre- 
sented by theCommittee appointed to inquire 
into the subject of railroads, it is gravely 
stated that the effect of constructing rail- 



roads between the principal towns of the 
kingdom would be to render unnecessary no 
fewer than a million of horses.* A very 
slight examination of the documents bearing 
upon this question, within their reach, would 
have sufficed to preserve the Committee from 
regarding so extravagant an assertion. The 
extent of turnpike roads in Great Britain, as 
they existed in 1829, amounted to 24,541 
miles ; and if the whole of' those roads were 
converted into railroads, and the traffic upon 
every part were fully equal to that already 
mentioned as the estimate for the Liverpool 
and Manchester line, the number of horses 
that would by such means be rendered super- 
fluous would amount to only 785,312. It 
would be greatly beyond the work to esti- 
mate the saving at one-fourth of this number, 
or less than one-fifth of the million stated 
in the Committee's report. But much more 
direct means of testing the accuracy of the 
Committee's estimate were at hand, fur- 
nished by the detailed returns made from 
the tax-office of the number of horses in re- 
spect of which assessed duties were charged 
in 1832, and which, including that descrip- 
tion of farm-horses not wholly used in hus- 
bandry upon which the duty is still retained 
(124,076), amounted to no more than 
502,148. However much the railroad sys- 
tem may be extended, it is certain that a 
very large proportion of these animals must 
still be kept. Nearly all those employed 
for pleasure, and for the internal trade of 
towns, as well as the whole of those used in 
farms, would be continued." — P. 183. 

So much for the value of Parliamentary 
authority, even when tested exclusively 
by Parliamentary documents. Nor is 
this the only instance in which " collec- 
tive wisdom*' has been at fault on simi- 
lar occasions. The report of the famous 
Steam^Carriage Committee of 1831 is a 
standing monument of the simplicity, 
and capacity of swallow, of our legis- 
lators, — and that does not by any means 
stand alone in its glory. To such an 
extent has the mine been worked, that 
it appears not improbable that ere long 
the fact of a dubious speculation having 
received the approbation of a House of 
Commons' Committee will be received as 
prima facie evidence of its demerits; even 
at present, it has no force except with the 
very profanum vulgm. 



* In some cases where railroads have been opened. 
It baa been found that although tbe use of horse* 
has been discontinued upon the direct line, tbe in- 
creased traffic hu* made it necessary to employ, for 
bringing travellers to the railroad, as great a number 
of horses as had been displaced. 
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porter's progress 

And vet Mr. Porter's work is com-, 
posed almost entirely of wholesale ex- 
tracts from reports issued under the same 
authority, as that whose futility we have 
just seen him expose, and from returns 
of the very same description as that 
whose " entire uselessness" he has so 
satisfactorily demonstrated! It is the 
riches of the present age in such docu- 
ments which he cites as one of his prin- 
cipal reasons for undertaking to produce 
it; and, certes, they render its produc- 
tion a matter of little difficulty. Had 
our author thought it necessary to test 
all the information they supply as rigidly 
as that referred to in our extracts (and 
no less would be required to make it a 
work on which full reliance could be 
placed), the result would have been 
widely different, and his task a far more 
delicate and difficult one. To present a 
correct view of the progress of " Popu- 
lation and Production" in Great Britain 
during the present century, might well 
be the labour of a life, in spite of all the 
aid afforded by Parliamentary papers; 
to compile a sketch of it, as Mr. Porter 
has done, from a few volumes of those 
papers, " with all their imperfections on 
their heads," is, in comparison, the pas- 
time of an hour. 

Tli e work opens with a general chapter 
on population, and the proportions of 
births, marriages, and deaths, — a mere 
excerpt from the report on the Census of 
1831, with a little assistance from that 
on the Poor Laws. The second chapter 
is on ** Medical Statistics," the materials 
for which have been derived from Dr. 
Hawkins's work on the subject, divers 
Parliamentary returns, and (strange to 
relate) original information supplied from 
various hospitals. The third chapter is 
that on the u Occupations of the People," 
drawn of course also from the Popula- 
tion Returns, as to whose accuracy in 
this particular we have already quoted 
our author's opinion. Notwithstanding, 
however, his repudiation of the classifi- 
cation of trades furnished by the returns 
in question, he makes use of them with- 
out compunction on every other point, 
leaving " time and the curious" to dis- 
cover whether they are "perfectly" or only 
comparatively " useless. " Pauperism 
is the rich subject which follows, and, as 
might be expected, the chapter upon it 
is a mere abridgment of the Poor Law 
Report, — an almost exhaustless mine for 
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statistical compilers, a body of men who 
are too much in the habit of taking 
things as they find them. It might be 
supposed that, in a view of the " Progress 
of the British Nation," whether in pros- 
perity or pauperism, any matter foreign 
to the subject which might find its way 
into the few but bulky volumes made 
use of in the manufacture of the book, 
would be omitted, especially when com- 
pression happened to be an object. It 
is no such thing, however, in practice. 
The chapter on " Occupations" is length- 
ened by a detail of the occupations of the 
inhabitants of France; and in this on 
" Pauperism" we are treated with pages 
on pages of detail on "the methods of 
relieving the poor abroad. This is the 
less excusable, that it could hardly be 
for " lack of matter" on this unhappily 
prolific head in England, that our author 
felt obliged to take his readers on an 
excursion to " Norway, Sweden, Den- 
mark, Mecklenburgh, Prussia, Wurtem- 
burg, Bavaria, Berne, France, Holland, 
and Belgium." The plain truth is, that 
the Commissioners of Poor-Law Inquiry 
thought proper to obtain as much in- 
formation as possible as to the foreign 
systems of relief, and that Mr. Porter, 
with the very " erring instinct" of the 
book-making tribe, has followed his ori- 
ginal through the irrelevant as well as 
the relevant parts, without wasting a 
thought, during the thoroughly me- 
chanical operation, as to what nation it 
might be whose " progress " he had 
bound himself to chronicle. So, when 
he comes to the " Manufacture of Woven 
Fabrics," he inflicts on the reader a whole 
chapter on the state of things in that re- 
spect in France, Switzerland, Bavaria, 
Russia, and Prussia! And for what 
reason? Evidently only because Dr. 
Bowring's Reports furnished him with 
the materials ready cut and dry, and he 
had only to " spurn the narrow bounds" 
of his self-appointed subject to fill up 
a chapter with greater ease than if he 
had confined himself to Manchester and 
Spitalfields, and so " kept faith" with the 
reading public. 

The first division closes with a chapter 
on " Emigration," the only original fea- 
ture in which is a suggestion of Mr. 
Porter's own, for making Canada a penal 
settlement ! The rest is all the " leather 
and prunella" of the " Emigration" and 
" Secondary Punishment" Reports. 
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Section second, " Production," opens 
with a general view of the progress of 
agriculture, chiefly from the Report on 
Agricultural Distress in 1833, some 
former Reports of the same nature, and 
Sir John Sinclair's Statistical Account 
of Scotland. With the exception of this 
one chapter, the whole of this part of 
the volume is dedicated to a view of the 
manufacturing industry of this country 
(and partially of some others, as alluded 
to above), distributed tinder the heads 
4 'Woven Fabrics," "Iron, Steel, and 
Brass, and Hardware Manufactures/' 
•'Machinery," and "Mining." We have 
left ourselves no room for any extract 
from this portion, and if such were not the 
case, we should be at a loss where to find 
a portion bearing the impress of novelty. 
The information afforded, and the style 
and manner of giving it, are so precisely 
similar to what we have become famil- 
iar with in other works of a similar de- 
scription, that almost any quotation that 
could be given would have the air of an 
old acquaintance. Mr. Porter is a regu- 
lar member of the Useful Knowledge 
Society school of political economists, 
and these gentlemen follow each other 
so closely in all particulars, that it is not 
a little difficult to distinguish one from 
the other. So completely is this the 
case, that we might venture with com- 
parative safety, after having seen what 
Mr. Porter's first volume is composed 
of, to prophecy what will be the precise 
complexion and character of the rest of 
his projected series, — should they ever 
appear. As we have already remarked, 
" Population and Production" comprize 
only the fourth part of his plan, which 
is divided into eight sections. The next 
to come is to be upon " Interchanges," 
iucluding Internal and External Com- 
munications, Currency, and Wages ; and 
this is to be followed by others on the 
" Public Revenue and Expenditure," 
■" Consumption, "Accumulation," "Mo- 
Tal Progress," and the " Colonies." It 
would be» tedious to review the whole of 
these beforehand; but let us take that 
on " Moral Progress" to vaticinate upon. 
What " constant reader" of the Penny 
Magazine cannot perceive with what 
matter this will be made " thick and 
alab?" How clearly Mr. Porter will 
prove, from the augmented number of 
offenders in the prison returns, the vast 
improvement in the public morals ? Mow 



exultingly he will point, at the i 
to the increased number of Sunday scho- 
lars as an indubitable proof of the spread 
of education ? How amiably he will ex- 
plain the wonders of the printing ma- 
chine, and how imposingly he will trum- 
pet forth the numbers sold of the Useful 
Knowledge Society's great pennyworth ? 
How pleasingly he will, show, with a 
teetle special pleading, that the increase 
of gin-palaces and beer-houses has no- 
thing in the world to do with increased 
drunkenness, while the rise of coffee- 
shops and reading-rooms has every thing 
to do with increased sobriety ? " All this, 
and more," the said " constant reader** 
sees in his mind's eye; and should all these 
subjects, mixed up with endless columns 
of figures from gaol returns and similar 
interesting documents, fail to swell the 
volume to the proper size, the deficiency 
will be easily made up with long details 
on some such matter as " the Peniten- 
tiary System of the United States," on 
which Parliament has presented the world 
with reports of most alarming bulk, and 
which nas at least as much connexion 
with the " Progress of the Nation" as 
many other things which Mr. Porter 
holds to be quite within his range. 

In the meanwhile, this first volume ia 
not to be without honour out of its own 
country, a translation into French hav- 
ing been just announced in Paris, with 
additional details as to the " Population 
and Production" of France. 



AN EXPERIMENTAL ENQUIRY INTO THK 
MODES OF WARMING AND VENTILATING 
APARTMENTS. BY ANDREW ORB, M.D. 
P. R.S., ETC. 

Read before the Royal Society on the 16th of June, 
l83fi. 

{From the Architectural Magazine for April}. 

(CMClttde4 from page 27.) 

The observations of Saussure, and other 
scientific travellers in mountainous regions, 
demonstrate bow difficult and painful it it 
to make muscular exertions in highly rarefied 
air. Even the slight rarefaction of the at- 
mosphere corresponding to a low state of 
the barometer at the level of the sea often 
occasions no little discomfort to persons of 
delicate frame; while the opposite condi- 
tion of increased pressure, as indicated by 
a high barometer, has a bracing effect upon 
both body and mind. Hence, ia ventilat- 
ing crowded apartment*, such as the Hou«e 
of Parliament, instead of having recourse 
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to chimney draughts, as has been hitherto 
the invariable practice, and which operates 
by pumping out, exhausting, or attenuating 
the air (a fact elegantly illustrated by Dr. 
Woliaston's differential barometer), we 
ought, upon every sound principle of phy- 
siology, rather to increase the density and 
spring of the atmosphere, by throwing in a 
continual current of pure air, brought to 
the proper degree of temperature and mois- 
ture in a chamber of preparation. The air, 
in its ingress and egress, being placed under 
the control of valves regulated by index- 
dials, might have its density modified to a 
very considerable extent, and thus become 
fitted to supply the lungs of the inmates 
with an elastic element, eminently conducive 
to their health, comfort, and activity. 

In applying a principle of this kind to 
ventilate such a noble pile of buildings as 
the new Houses of Parliament will be, two 
or more fans of suitable size should be 
erected in a small apartment on the ground- 
floor, for the sake of solidity, and near the 
the centre of the range, for the facility of 
distribution. These fans should be driven 
by a small steam-engine, with a boiler 
neateu witn coKe, on Messrs. r>raitnwaiie 8 
safety plan, emitting no smoke, nor re- 
quiring an elevated chimney to disfigure the 
edifice. From the fans, proper conduits, 
made of wood, brick, or sheet iron, should 
be led to the floors of the several chambers 
to be ventilated. The terminations of these 
conduits should be furnished with proper 
valves, for regulating, by a dial-index, con- 
nected with a cord or wire (like a common 
bell-pull), the degree of ventilation required, 
according to circumstances. 

In the state of scientific excellence at 
which the arts have arrived in this country, 
especially among the factory engineers, no 
doubt can exist about the propriety of heat- 
ing the new Houses of Parliament by means 
of a series of substantial cast-iron pipes, 
filled with steam, placed in a sunk area 
below the level-line of the chambers ; from 
which, as a vast magazine, genial air, of a 
proper thermometric and hygrometric con- 
stitution, could be readily distributed, in 
any desired quantity, to renovate the at- 
mosphere of every lobby and apartment in 
the buildings. The same boiler which fur. 
nishes steam to the engine would be ade- 
quate to furnish a supply to the warming 
pipes in ordinary weather. In very severe 
weather, however, an additional steam boiler 
could be brought into action ; the main 
object being to provide such a body of genial 
pure air as country gentlemen are accus- 
tomed to breate in a fine summer's day on 
their breezy lawns, but never to be under 
the necessity of inhaling the mephitio va- 



pours emitted by the lungs and skin of 
themselves and their neighbours, as has 
been hitherto the established practice in 
both Houses of Par hament at every interest- 
ing debate. 

The quantity of steam -pipe surface, at a 
temperature of 212 deg. Pahr., requisite to 
heat a certain volume of air in the large 
apartments of a well-built cotton mill, has 
been ascertained with perfect precision ; and 
may be estimated, in round numbers, at one 
superficial foot of pipe for 150 cubic feet of 
space, to ensure to the air a steady tempe- 
rature of 62 deg., which is the mean sum- 
mer warmth of the atmosphere in England. 
It would be prudent to have at command a 
great magazine of air for the Parliament, 
since the consumption of fuel under an 
economical disposition of apparatus would 
be utterly insignificant, in comparison of 
the health and comfort of the legislative 
bodies of the empire. 

For the following estimate of the quantity 
of cast-iron pipe necessary to maintain a 
healthy and comfortable temperature during 
winter in the Long Room va the Custom- 
house, I am indebted to Mr. Fairbairn of 
Manchester, whose experience and success 
as a factory engineer are such as to give 
confidence to his statement. The above 
apartment is 190 long, 64 ft. wide, and 
46 ft. high, containing fully 20,000 cubic 
yards of space. Two ranges of cast-iron 
pipes, 8 in. in diameter, properly distributed 
upon the floor, close to the bottom of the 
desk -partitions along the two sides and ends 
of the room, having arched junction pipes 
of wrought iron 2 in. in diameter, rising 
round the entrance doors, will be fully ade- 
quate to warm it in the coldest winter 
weater of this climate. A suitable low-pres- 
sure self-feeding steam-boiler, with proper 
pipes and mountings, would, at the usual 
factory prices, cost no more than JtSOQ. 
Upon this plan, less than one half of the 
quantity of fuel would be required, of what 
is now consumed by the air-roasting fur- 
naces, in generating malaria, discomfort, and 
disease. 

Among the stove-doctors of the present 
day, none are more dangerous than those 
who, on pretence of economy and conve- 
nience, recommend to keep a large body of 
coke burning slowly, with a slow circulation 
of air. An acquaintance with chemical 
science would teach them that, in the ob- 
scure combustion of coke or charcoal, much 
carbonic oxide is generated, and much fuel 
consumed, with the production of little 
heat ; and physical science would teach them 
that, when the chimney draught is languid, 
the burned air is apt to regurgitate through 
every seam or crevice, with the imminent 
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risk of causing asphyxia or death to the 

' inmates of apartments so preposterously 
heated. To obtain the maximum quantity 
of heat from fuel, its combustion ought to 
be very vivid, and the caloric thus evolved 
diffused over the largest possible surface of 
conducting materials. This principle has 
been judiciously applied in several French 
factories. Great care must be taken not to 
suffer the surfaces to be heated above 240 
Fahr. It has been proved that workpeople 
employed io calico-drying rooms heated by 
such means become emaciated, wan, and 
sickly, while they remain perfectly healthy, 
and even blooming, in rooms of which the 
air is more highly heated with steam-pipes. 

Among the many causes assigned by pa- 
thologists for the infirm health of persons 
who confine themselves much to warm 
apartments, and seldom venture into the 
open air, one of the most operative has 
been altogether overlooked — the rarefaction, 
by diminished pressure and heat, of the 
atmosphere which they breathe.* I find, if 



the first portion of this paper was put to 
attention has been called to a memoir of 
lately published in Paris, concerning the 
effects of compressed and rarefied air upon the 
human body. When a person is plunged in con- 
densed air, he breathes with " a new facility ;" he 
feels as if the capacity of his lungs were enlarged ; 
his respirations become ample, and less frequent ; 
at the end of fifteen minutes, he experiences an 
agreeable warmth in his chest, as if the pulmonary 
cellules, long strangers to the contact of air, were 
dilated anew to receive the genial spirit; while the 
whole animal economy sucks at each inspiration a 
fresh supply of life and vigour. 

The arterial system acts with increased force, 
while the veins in the surface of the body are de- 
pleted, and may be made even to disappear. The 
functions of the brain are excited, the imagination 
i lively, and the thoughts are " accompanied 
a peculiar charm." The movements of the 
are rendered, at the i 
freer and more energetic. Digestion becomes 
active, bnt without thirst (/a soif est nulle) 
the secretory system participates in (In 
vigour of the arterial. 

In rarefied air, the effects are nearly the reverse 
of the above : the breathing is constrained, feeble, 
. ending in dyspnoea, or an asthmatic pa- 
the pulse is quick, and easily compressed | 
often occur, with a tendency to faint- 
ing; at length, a defect of vital energy, or apathy, 
supervenes. The kidneys and salivary glands cease 
to secrete their respective fluids. M. Junot pro- 
ceeds to describe the effects of compressed and 
rarefied air upon different parts of the human body, 
both in a state of health, and in the cure of 
diseases, by means of a very ingenious mechanical 
Invention $ for an account of which however, I must 
refer to the memoir itself, in the Archives Qe'ruhralet 
serfe, torn. ix. p. 157. 



a differential barometer, containing proof 
spirit in the one leg, and oil in the other, 
have its horizontal tube thrust into th« 
key-hole of a snug winter parlour, that, on 
turning the stopcock attached to it, the 
junction line of the two liquids will rise 
from half an inch to an inch, according to 
the tightness of the room, and the force of 
the fire. By opening the street door a 
further rise will take place. The pulmonary 
and sanguiferous systems being, in such 
circumstances, deprived of their due pro- 
portion of chemical aliment and physical 
support, must languish, and spread e*> 
>ver the nervous, muscular, and 
itive functions. I am persuaded that 
many of the valetudinarian ailments of the 
opulent inhabitants of the United King- 
dom may be traced to their breathing an 
air unduly rarefied by chimney draughts. 
Every well-constructed mansion should have 
its underground storehouse of temperature, 
from which a constant supply of genial air 
could be poured into the several apartments 
in such quantities as are wanted for comfort, 
with the effect of increasing rather than 
diminishing its density. Open fires would, 
in this case, be used only for enlivening the 
scene ; and, being supplied with abundance 
of air from the ventilating orifices, could 
create no appreciable rarefaction. 

NOTK9 AND NOTICES. 

Penny Magazine*.— We learn, by the latest ar- 
rivals from Constantinople, that Sultan Mahmoud 
is about to establish a Penny Magazine in Turkish, 
for which he anticipates an extensive sale. We 
hope that the expectations of the royal speculator 
in cheap publications may not be disappointed, but 
that his success may prove sufficient to incline him 
to publish a Turkish " Penny Encyclopedia" into 
the bargian. A Penny Mugazine in modern Greek, 
which was lately started by the American mission- 
aries at Smyrna, has been discontinued in conse- 
quence of the opposition of the Greek Patriarch, 
who stigmatised some of the articles contained in it 
as heretical. The influence of the Sultan will pro- 
bably overrule any objections of a similar kind made 
to his publication by the mufti, or the Turkish 
phenomenon will not be likely to be of f 
tion. The religion of Mahomet is particu 
posed to any representations of men and •uuwui 
and wood-cuts of both are in other countries the 
most frequent ornaments of a penny magazine. 

Glow Road. — Among the novelties announced for 
the approaching season at Tivoli, the Parisian 
Vauxhall, la a Glass- Road, on which passengers are 
to travel, at a rate which would carry them over aa 
much space in three minutes as on ordinary roads 
they could travel in an hour. The invention is 
probably a first cousin to the Russian mountains, 
at the i 
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HOLLOW CYLINDROIDAL RAIL FOR 
RAILWAYS. 

Sir, — The following is a description of 
a new form of rail, m which the strength 
of the arch is brought into operation — 
and which I think will be found worthy 
the attention of railway engineers. 

Fig. 1 is a perspective representation 
of the disjoined ends of two rails A A, 
with the cross-bar B, which, entering 
the notches a a, binds them firmly to the 
longitudinal timbers D. 

Fig. 2 is a transverse section of the 
rail, &c, showing its elliptical shape, 
with the proposed form of tire (F) for 
the wheels of the carriages, and the 
mode of securing the rails — nearly one 
half being buried in the timbers D. 

Fig. 3 is a perspective view of the 
whole when put together. 

The timbers are proposed to be of 
Kyanized oak, and laid m concrete; the 
two lines of each track being truly 
parallel and connected throughout by 
ties. , The longitudinal groove, in which 
the rails lie, should be cut out by machi- 
nery, a perfect fit beimj thereby ensured. 

The advantages anticipated from this 
arrangement are — * 

1st, Greater ease and smoothness of 
motion to the carriages. Gravity would 
keep the wheels in a perfectly straight 
line. By this mode also of connecting 
the rails and timbers, lateral disconnec- 
tion of the bearing surfaces would be 
rendered impossible, and all jolting in 
consequence avoided. A rib, b b, is pro- 
posed to be formed on each side of the 
rail, for further security, as well as to 
prevent wet insinuating itself between 
the rails and timbers. The groove E E, 
in which the cross bars slide, will also 
diminish the strain upon the screws c c, 
caused by the action of the propelling 
wheels. 

(With all deference to the experience 
of Mr. Vignoles, whose system of con- 
tinuous timbers I have here adopted, 
I would ask, if the oft-repeated rapid 
rolling of a mass of iron, six or eight 
tons in weight, would not soon loosen 
rails that are merely nailed or screwed 
on to their bearings, without at all 
entering the wood ?) 

2nd. Greater strength of rail from the 
same weight of iron. The lower half 
being firmly bedded in oak, the upper 
presents an arch to the incumbent pres- 
sure. 



3rd. A more convenient (and, as above 

shown, a firmer) method of fixing the 
rails. In order to remove a rail for repair, 
it would be merely necessary to with- 
draw four large screws, and knock out 
two bars, when it might be lifted out, 

4th. Economy in wear. When it has 
become no longer safe to use a rail in its 
original position, the simple operation of 
reversing it would present a new sur- 
face as firmly fixed as the first, A bar 
rail, if formed with this view, would ob- 
viously not be held so securely in its 
second position ; it might probably there- 
fore be found advisable, to make the 
bearing portions of the tube somewhat 
thicker than the rest. 

Should it be objected that the narrow 
bearing surfaces would induce rapid de- 
destruction of the wheels, I reply, that 
the weight of the engines (the heaviest 
load, calculating per wheel) might pro- 
bably be lessened. On the present plan 
a considerable weight of engine is ne- 
cessary to give cohesion between the 
propelling wheels and rails : this I pro- 
pose to effect by the form of tire repre- 
sented in fig. 4, which would also give 
additional safety at high velocities, by 
diminishing the liability of the train to 
get off the tracks. (What has become of 
that beautifullittle engine, the " Novelty?'* 
I trust Messrs. Braithwaite have not 
abandoned the idea of bringing so 'elegant 
a construction into use.) 

Probably cast-iron might be the cheap- 
est, as it would be the firmest material for 
hollow rails ; but they might be rolled 
out with a core, in the mode used for 
gun barrels. 

Another advantage of this system, not 
immediately connected with the subject, 
has since occurred to me. Various 
schemes have been proposed for the 
rapid communication of intelligence be- 
tween distant places — some of them not 
a little expensive. Here is a speaking- 
pipe ready made ; for, were such a plan 
really feasible, some other mode of fixing 
the rails might be adopted, which would 
not interrupt the transmission of distant 
sounds. 

J. R. 

London, 16 March, 1887. 

* 

P. S.— I would add a word on the sub- 

i'ect of cost, though having no practical 
knowledge, I can give no very satisfac- 
tory account. It appeared to, me that 
on this plan the rails need not be longer 
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hat six feet. If cast then, the greatest 
addition to the. expense would be the 
additional weight of metal. But as my 
rails will admit of being turned, when 
worn, they cannot fairly be compared 
with others, weight for weight. Per- 
haps some company might think it worth 
while to try how much substance would 
be necessary for this form of rail, for with- 
out experiment no correct idea can be 
formed on this point. 



ON THE SHRINKAGE AND EXPANSION 
OF IRON IN THE PROCESS OF CAST- 
ING. 

Sir, — A short time since 1 was favored 
with the loan of the 18th vol. of the 
Philosophical Magazine, on account of 
its first article, which treats at some 
of a subject on which I have 
addressed you; (see vols, xvi and 
xvii, pp. 108 and i) l ; and although I agree 
with the author, Mr. David Musshet, 
as to most of the facts therein described, 
I differ essentially in the more material 
point, viz., that of accounting for them. 

In his preamble, Mr. M. says, "When 
the object of experiment is exposed to a 
heat sufficient to fuse it, it then becomes 
subject to new laws as a fluid, and ex- 
hibits phenomena entirely different. By 
not taking the change of state, from that 
of a solid to that of a fluid, into account, 
some writers have given an awkward and 
unsatisfactory account of the laws which 
regulate iron in these two different states. 
Before I proceed to detail some experi- 
ments made upon the subject, I shall 
trace out the different states of shrinkage 
and expansion, as observed in cast iron. 
In doing this I shall divide shrinkage 
into two distinct operations : 1st, Shrink- 
age, properly so called, when a mass of 
iron diminishes or shrinks within itself, 
and would actually displace a smaller 
quantity of water, and when no degree of 
heat short of fusion would make it occupy 
its former bulk or volume" 

" 2nd, Contraction, or that diminution 
of superficial measurement which any 
body undergoes by evolving its caloric. 
A unique division this, and very explicit 
— shrinkage diminishes a mass of iron, 
making it occupy less space, while con- 
traction, only lessens all its superficial 
dimensions ! 

"In casting pieces of ordnance we 
are enabled to judge of the conjoint ef- 



fects of shrinkage, contraction, and ex- 
pansion. We shall suppose that a gun 
mould of any given length is filled with 
fluid cast iron, not subject to these laws ; 
then the size and shape of the £un, when 
cold, would correspond to the dimensions 
of the mould. But finding that the 
piece of casting was considerably altered, 
that it had shrunk interiorly, was dimi- 
nished in point of length, and had lessen- 
ed its diameter, we must seek for a so- 
lution of these facts, in explanation of 
the causes respectively." 

" First assuming, what shall be here- 
after proved by direct experiment, that 
cast iron occupies less volume when fluid, 
than when solid ; that in the act of the 
arrangement of the molecules towards 
consolidation, it occupies a larger bulk 
than at any other period ; and that when 
cold, and in proportion to the absence of 
the heat, so will the volume be diminished." 

" 1st, then, shrinkage appears to be 
dependent upon two causes ; the gravi- 
tation of the fluid metal, and the expan- 
sion of the mould. The latter, I con- 
ceive, acts a very powerful part: the 
immense quantity of caloric combined 
with the iron, is in part easily and almost 
instantaneously communicated to the iron 
box; this creates a disposition to ex- 
pand, in which it is greatly assisted by 
the great pressure of the fluid iron." I 
cannot possibly see what this disposition 
to expand, has to do with this division of 
his subject ; but however the iron box 
may be disposed to expand, sand being 
a bad conductor, no actual expansion 
would take place (unless in some ex- 
treme cases) while the iron was in a fluid 
state; and unless the box would resist 
the pressure of the fluid metal under all 
circumstances it would be entirely use- 
less. " That portion of the metal in 
contact with the interior of the mould is 
the first to lose its fluidity, and is acted 
upon, and forced to give way, in the same 
ratio of expansion, before the more subtle 
and denser fluid." This is downright non- 
sense, for the face of the casting is form- 
ed by the metal losing its fluidity in con- 
tact with every part of the mould, and if 
then forced to give way to the hydrostatic 
pressure of the more subtle and denser 
fluid, it must be in cracks and fisures, 
which of course would render the cast- 
ing imperfect. 

" 2nd Expansion. Of the extent of this 
operation we may judge from the fol- 

E 2 

Digitized by Google 




52 ON THB SHRINKAGE AND EXPANSION OP IRON IN THE PROCESS OP CASTING. 



lowing facts : — All patterns of castings 
are made somewhat larger than the piece 
of goods is wished to be : in common 
cases |th of an inch to the foot is allowed, 
but in many cases the allowance will be 
-tVth of an inch.** (A curious fact this to 
adduce as evidence of Mr M.'s 2nd, or 
law of expansion.) " In the case of the 
gun, therefore, the mould would be plus 
the allowance upon the pattern, what 
space are gained by beating the pattern 
to loose it from the sand, and all the 
extra space acquired by the increased 
volume of the consolidating iron. These, 
taken collectively, may amount to |th or 
T^th8 of an inch; ana so much less will 
the diameter of the gun be found when 
cold, to that it would have measured at 
climax of its expansion.*' So far we 
have no proof of this, but a positive state- 
ment that it may amount to half an inch 
in the diameter of the gun ; now this 
expansion, taking place in the same ratio 
in every direction, must amount to three, 
or even four inches in its length ! Now 
as cannon are cast in dry sand, I would 
ask, under such circumstances, what be- 
comes of the iron box r As it cannot be 
expected to give way in the same ratio 
of expansion, nothing can prevent its 
being burst, by this, Mr. M.'s unaccount- 
able law ! 

" 3rd, contraction immediately takes 
place on the metal ceasing to expand : to 
its effects are chargeable the reduction 
of the of the increased diameter of the 
gun, and which seems merely in conse- 
quence of the escape of the caloric. , ' 

Thus does this nice observer of the 
habitudes of metal, continue to heap 
contradiction on contradiction, not in the 
clumsy awkward manner that some writers 
would have done, but with a degree of 
neatness, freedom, and self satisfaction 
peculiarly his own. He first assumes, 
what we shall presently examine his 
proof of, viz., tnat cast iron occupies 
less volume when fluid, than when solid j 
then, that a trifling loss of caloric pro- 
duces shrinkage, which diminishes the 
mass, so that no degree of heat short of 
fusion would make it occupy its former 
bulk or volume. He then says, a further 
loss of caloric just sufficient to convert 
the fluid metal into a solid, causes a 
most startling degree of expansion, vary- 
ing from a 50th to a 25th of its dimen- 
sions : and then again, by the dissipation 
of the remaining caloric, it not only loses 



this immense increase of volume, but also 
the usual allowance of ith or -r^ths of an 
inch to the foot on the pattern; at once 
proving, in my humble opinion, that the 
simply evolving its caloric, reduces its 
volume less by this allowance, plus the 
loosening the pattern, than when in its 
fluid state! 

" To prove that cast iron is denser in 
the fluid state, several pieces of iron may 
be put into a ladle, and hot fluid iron 
poured upon them; they will imme- 
diately rise to the surface, and expose a 
considerable portion of their bulk above 
the surface of the liquid iron. This 
buoyancy diminishes ; and as the pieces 
of metal approach more and more to the 
state of fusion that exists in the ladle, 
they gradually sink, till they disappear 
entirely under the surface; they then 
rapidly dissolve, and form a part of the 
fluid iron." 

This to me, is any thing but sufficient 
proof of the superior density of iron in 
its fluid state, for the known and ac- 
knowledged lawsof expansion, are directly 
opposed to the gradually sinking of the 
solid pieces as they get hotter ana hotter: 
but what a decided contradiction is this 
to Mr. M.'s great 2nd law ; indeed he must 
have totally forgot it when he stated that 
the pieces of solid metal sank and wholly 
disappeared below the surface of the 
denser metal, at the very climax of their 
expansion! The solution of this pheno- 
mena must therefore still continue to 
puzzle our judgment, and perhaps elude 
our sagacity after all. 

Now to the proof of his assumption, 
" That cast iron occupies a greater bulk 
or volume immediately after it passes 
into the state of a solid. If a shot mould 
is carefully separated at a certain period 
after filling, a metallic crust is formed, 
more or less thick, which is the natural 
progress of consolidation, but which is 
at present an envelope to a considerable 
portion of fluid contents. In this state 
the expansion in the shot and mould, is 
nearly the same; the former is easily 
extracted from the under and upper 
parts of the latter. In about two minutes 
after, however, the expansion of the shot 
is more rapid than that of the mould, 
and at this . period is difficult to disen- 
gage. As the heat is communicated to 
the mould, its dimensions enlarge, and 
the extraction of the shot is attended 
with less violent efforts. The mould is 
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always filled by the shot till cooling has 
so far taken place as to reduce the shot- 
mould to its former diameter: beyond 
this, however, the shot still continues to 
lessen its bulk, so that when cold, it will 
be found to have left its mould by nearly 
Vgth part of its diameter/' 

This proof is of equal value with the 
rest, depending entirely as it does, on the 
solitary fact of the shot sticking in the 
mould at a certain period after casting. 
Now it appears to me, that the shot, 
instead of always filling the mould, as 
above asserted, can only be said to do so 
at two definite periods : first, while every 
particle of the metal continues fluid; 
which will only be until the mould car- 
ries off so much heat as to reduce the 
fluid metal in immediate contact with it, 
to the state of a solid, and this operation 
is attended with a certain amount of 
contraction, as is fully proved by the 
shot at this moment freely leaving the 
mould; and second, at this point ex- 
pansion proceeds in opposite directions, 
for the mould begins to expand with the 
first increment of heat it exhibits, but 
until this heat is diffused throughout its 
whole mass, the expansion can only tend 
to lessen its internal dimensions : the 
caloric contained by the still fluid part, 
is at the- same time given out, and is 
freely taken up by the crust with which 
it is enveloped, causing its expansion as 
a solid, in a ratio commensurate with its 
accession of heat. Another proof, if 
another be still wanting, of the contrac- 
tion of iron on becoming solid, may be 
had, by breaking a common shot, when 
the centre of it will be found spongy, 
which could not be the case if any ex- 
pansion had taken place. 
I remain, Sir, 

Yours respectly, 
Trebor Valentine. 

Derby, April 6th, 1837. 

PAYNES TIDAL FLOATING LANDING 
STEPS. 

Sir, — To my communication of last 
week, accompanying a drawing of a land- 
ing pier with floating platform, you 
added a description of tne engraving, 
which description is incorrect. In my 
communication I omitted any explana- 
tion, believing the drawing would speak 
for itself; but I find this was injudicious. 



Unfortunately you mistook a groove 
(drawn on the masonry) for an iron rod: 
a much more substantial as well as sim- 
ple plan is adopted in the model, (now 
at the Town Hall Liverpool,) and there 
is neither rod nor ring used. Two iron 
bolts with friction wheels jutting out 
from the sides of the platform, nearest 
the steps, move in two grooves cut in 
the masonry, six inches from the steps ; 
and as the platform fits the recess within 
a few inches, the side working in rough 
water will not have the effect of displac- 
ing the bolts, while the action is more 
free than that of a rod and ring would 
be, and less liable to get out of order : 
indeed no part about this landing place 
can get out of order until the platform 
be completely worn out, when the ex- 
pence of a new one would not be worth 
a thought, if the traffic over it be con- 
siderable. These bolts and grooves 
are shown in the model, from which the 
only way of withdrawing the platform 
altogether is by lifting it up perpendi- 
cularly instead of horizontally, as it 
would move in the water. 

In the engraving there is an omission 
of the front barge upon which the plat- 
form floats. There are two barges ; one 
towards the water, and the other to- 
wards the steps, or, as the nautical term 
is, fore and aft. 

I shall feel obliged by your giving a 
place to this correctian. 

Yours, &c. 

Geo. P. Payne. 

17th March, 1837. 

THE REGENT'S CANAL AND THE 
BIRMINGHAM RAILROAD. 

Sir,— -It is certainly a singular thing, 
that while on the continent, some effort 
is generally evident to make a canal con- 
tribute to ornament as well as utility, 
in England the consideration of orna- 
ment is not only entirely overlooked, but 
it actually seems the object of the parties 
connected with canals, to make them as 
much of a public nuisance as possible. 

This observation was forcibly revived 
in my mind on recently passing over 
the well-known Regent's-CanalBridge 
in the City Road. Most of your readers 
must be aware that the sheet of water 
which is crossed by this bridge, is no 
part of the main body of the canal, but 
merely an offshoot or " basin," which 
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might, to all appearance, have terminated 
just as well on the northern as on the 
southern side of the City Road. The 
forming of it where it is, and thus car- 
rying the canal under that well-frequent- 
ed thoroughfare, made it necessary, of 
course, to Duild a bridge ; the building 
of the bridge made it necessary to slope 
the road up to it on one side, and down 
again on the other ; and thus was form- 
ed that tremendous hill which, for the 
last fifteen or sixteen years, has presented 
itself on the main road from the heart of 
the City to the west end of London. 
Really, when one considers the crowds 
of omnibuses and other vehicles, — Han- 
cock's steam-carriage among the num- 
ber, — that have been, and are, in the 
habit of passing along this road, daily 
conveying an innumerable host of pas- 
sengers, it does seem strange indeed that 
this delay, this inconveniance, and this 
danger of millions should all be occasion- 
ed for the paltry object of loading or un- 
loading a few barges a few yards nearer 
to the city. 

This, however, is not the subject of my 
present complaint. The hill thus formea, 
however inconvenient and dangerous, 
had still one recommendation; — it af- 
forded from its height, and from its not 
being occupied with buildings, a view 
over the neighbourhood on each side, 
which might be pronounced agreeable. 
jOn the south, for instance, over the 
wharfs of the basin, were seen rising 
above the houses, the slender spire of 
8t. Barnebas, and the lofty obelisk, un- 
mistakeable for any other object, which 
forms the steeple of St. Luke's. This, 
view, Sir, is now taken away 1 The 
passenger who might formerly be tempt- 
ed to stop a few minutes to survey this 
variety of objects, is now presented, in 
lieu of them, with the dreary blank of a 
dead wall. By the simple expedient of 
raising the wall of the bridge a few 
feet, the open scene, over which a breath 
of fresh air might occasionally be wafted, 
is now converted into the meanest and 
gloomiest spot on the whole road from 
tne city to raddington. As yet, indeed, 
the northern side of the bridge remains 
as it was, presenting a view of Islington, 
with its fields and churches, and in the 
foreground the canal ; but the progress 
of deterioration, the march of barbarism, 
is no doubt soon destined to destroy 
this last vestige of the agreeable. 



What advantage the parties who have 
this improvement propose to 



reap from it, I am at a loss to know. But 
it seems, like many other disagreeable 
things, to be done *' upon principle" — 
as far at least as that inference may be 
drawn, from the fact that this is by no 
means the only instance in which it has 
been done. It will be enough to men- 
tion oneother case : an American traveller 
— Shdell, author of " A Year in Spain," 
mentioned in his travels a couple of 
years ago, the strikingly-pretty view of 
a range of villas on the banks of the 
canal, which was to be had from the 
bridge near the east gate of the Regent's 
Park. Since then the same alteration 
has been effected there, and future Ame- 
ricans who come to enjoy the prospect, 
will be led to wonder at the gigantic 
stature of their more fortunate country- 



man 



It is not, however, m bridges only, that 
this downward course has been taken. 
For some years after the canal had been 
made, the towing-path by the side of it 
was left open to the public, as some 
compensation for the innumerable plea- 
sant walks through the fields, which it had 
deteriorated or destroyed. In a little 
while, however, the access to the path 
from the bridges, was in many cases 
blocked up, so as to render a walk along 
it less likely to be chosen; and for some 
time past, this measure has been more 
and more rigorously adopted. Between 
Pentonville and Camden Town, a bolder 
course has been taken ; the passengers, 
who in that very " ill-pierced" region, 
the disgrace of the Road Commissioners, 
takes his way by the side of the canal, 
relying on the u right of way" which he 
might imagine was secured by the usage 
of years, is now informed, on arriving at 
a certain lock, and not before, that it is 
*' no thoroughfare," and directed to 
walk back about half a mile, reflecting 
as he goes on the liberality of Canal 
Companies, and the public spirit of the 
inhabitants of London. It is almost 
needless to point out what advantages 
this peculiar system of exclusion holds 
out to the suicide, or the murderer anx- 
ious to conceal the body of his victim. 
A path by the side of a canal, open only 
to a certain extent, is the very thing that 
suits them; since, while access is not de- 
nied to themselves, the public in general 
is repelled from entering on a road 
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which offers no thoroughfare, and they 
are thus protected from the likelihood 
of surprise. 

Is this a proper state of things ? Why 
should the progress of the passenger 
along the banks of the Regent's Canal 
be interrupted at all ? Why should not 
each sick of it form a handsome con- 
tinuous street, as is so frequently the 
case in Holland, with the water in the 
middle, and perhaps a row of trees planted 
on each bank? W hy should not the 
bridges, wherever they occur, be left 
with merely a dwarf wall at the sides, to 
allow the free circulation of the air, and 
the enjoyment of whatever view they 
may happen to present ? Wliy, in fact, 
should not a canal in the environs of a 
great metropolis be made an ornament 
and embellishment, instead of an eyesore 
and a nuisance ? "I pause for a reply." 

In the meantime, let us hope, that in 
the numerous railroads now constructing 
,in the neighbourhood of London, the 
effect of the time which has passed over 
our heads since the making of the Re- 
gent's Canal may be shown, in a superior 
attention to the public convenience, and 
a superior degree of architectural taste. 
The sunk-way of the Birmingham Rail- 
road from Park-street, Camden Town, to 
its termination near Euston Square, af- 
fords an opportunity of a character by 
no means common. If a line of street 
be formed on each side of it, with the 
houses receding to an uniform distance 
from the road, a scene will be pro- 
duced of great variety of interest, and 
entire novelty of effect. If, on the con- 
rtrary, the ground be abandoned, as is 
too often the case, to the meaningless 
and planless caprice of individual build- 
ers, we shall in all probability have — 
here a row of houses fronting it, — there, 
another backing it, and so on, till the 
chaotic mass impresses every passenger 
entering London from Birmingham with 
the idea, that he is indeed approaching a 
" rude and inartificial congestion of 
houses." 

In fact, on the conduct of the Railway 
Companies which are already in opera- 
tion, depends the question (which, amid 
all the squabbles about particular build- 
ings, seems not to have attracted one 
particle of attention from the legislature) 
whether the architectural character of 
London shall be permanently raised, or 
permuntly lowered} 



In the hope that these remarks may 
not only be found worthy of a place in 
the pages of the Mechanics' Magazine, 
but that their appearance there may 
effect some good. 

I remain, £ir, yours, &c. 

AN INHABITANT OP THE 
NORTH OP LONDON. 

April IStb, 1887. 



HUTCHINSON'S PATENT GAS BURNER. 

Sir, — The substances which are 
usually employed in furnishing us with 
artificial light, such as oil, tallow, wax 
and coal gas, however excellent they may 
be in their natural qualities, still re- 
quire the aid of superior mechanical con- 
trivance, to render the flame which they 
produce perfectly luminous. A happy 
combination of chemical knowledge, and 
mechanical skill is necessary to effect 
this desirable object. The great diver- 
sity of form and variety of arrangement 
which are exhibited in the lamps- 
burners, and instruments, used in the 
process of generating light, testify the 
attention and study which this important 
subject is entitled to. Yet it is remark- 
able, that but few really scientific men 
have directed their abilities to the inves- 
tigation of the theory of artificial light — 
although I believe there is no other 
branch of what may be called domestic 
science, administers more extensively " to 
the comfort and social habitudes of civi- 
lized man. With the exception of the 
experimental and philosophical researches 
of Argand and Count Munster, whose 
valuable discoveries added largely to the 
previous information that existed on the 
subject, I am not aware that any other 
analytical work upon it, has ever ap- 
peared. 

The investigations of these individuals, 
have led to a very accurate knowledge 
of the philosophy of light generated by 
artificial means. And upon the princi- 
ples which were deduced from their ex- 
periments, are founded nearly all the 
best improvements that have been made 
in the construction of lamps. 

The vast amount of money that is 
annually expended in the procuring com- 
bustible materials, ought certainly to be 
a powerful inducement to scientific men 
to endeavour to invent such apparatus 
as will diminish this expenditure; and 
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it appears to me, that a considerable 
portion of the costly apparatus now in 
use, might be dispensed with, without 
lessening the quantity of light given 
out. 

I am of opinion that this object can 
be accomplished, by constructing a 
burner, upon the principles which are 
now generally admitted by chemists, to 
regulate the admixture of combustible 
fluids. Ineeed I am persuaded a 
thorough knowledge of the laws, 
which govern with such admirable pre- 
cision the due proportions of inflam- 
mable materials, which, when combined, 
send forth the greatest intensity of light, 
would lead to considerable improvements 
in relation to this subject. 

It is well known that hydrogen, and 
also carburetted hydrogen — both ga- 
geous fluids liberated from oil and coal 
by the application of intense heat, are 
incapable of yielding either a pure or 
brilliant light, unless a sufficient quan- 
tity of atmospheric air is caused to enter 
minutely into combination with the ig- 
nited gas. Argand was, I believe, the 
first who discovered the necessity for 
this combination of the inflammable 
gases ; — and the result of his reflections 
upon this subject was that happy inven- 
tion, of the ingenious lamp which bears 
his mune. Previous to this discovery, 
an enormous waste of illuminating sud- 
stances was occasioned by the imperfect 
construction of the lamps then in use. 

This celebrated lamp is so generally 
known, that were it not for the sake of 
illustration, I should omit describing 
the principle upon which it is arranged. 

A metallic cylindrical tube placed in a 
vertical position, forms the centre of the 
lamp; t another tube is placed outside, 
and exactly parallel to this; there is 
thus, between the two tubes, a passage 
through which the gas or oil rises to the 
top of the burner, and a constant stream 
of common air is continually ascending 
through the inner tube to support the 
combustion : this process commences at 
the moment the gas escapes from the 
small orifices which are situated on the 
upper surface of the burner. On a cir- 
cular '.edge of brass which encompases 
the flame, a glass chimney is placed. 
The effects produced by this contrivance 
are, a considerable increase to the height 
of the flame — and an intensity of light, 
equal to double the quantity emitted: by 



an ordinary lamp. This fortunate ap" 
plication of atmospheric air, satisfied 
Argand of the correctness of his theory; 
he was contented with what he had done, 
and left the field open to future im- 
provers. 

In order the more perfectly to com- 
prehend the nature of Hutchinson's 
turner, and to show the advantage it 
undoubtedly possesses over Argand's 
invention, it is necessary that I should 
explain in what respects the latter is 
deficient. 

It is obvious to any one who is prac- 
tically conversant with - the nature of 
artificial light, that a certain definite, or 
exactly proportioned quantity, of the two 
gases, oxygen and hydrogen, are indis- 
pensable, in order to produce complete 
combustion. It is settled by the che- 
mists, that the greatest intensity of 
flame is produced, when the relative pro- 
portions of oxygen and hydrogen are — 
two parts of the latter in weight, to one 
of the former ; any deviation from this 
principle is found to be detrimental, as 
it is only when the fluids enter into 
combination in these exact ratios, that the 
desired brilliancy can be effected. 

Now I cannot imagine, that the in- ' 
genuity of man win ever accomplish such 
a perfect piece of mechanism, as will ex- 
tract from the atmosphere the precise 
compliment of oxygen requisite to unite 
with the volatile gas which escapes from 
a burner or gas pipes; but it is evident, 
from the admirable results of both 
Argand and Hutchinsons' burners, that 
a progressive approximation has, in this 
respect, been already attained, inasmuch, 
as that by the arrangement of their re- 
spective burners, a great part of the in- 
flammable air of our atmosphere, is 
brought into immediate conjunction with 
the volatile products of decomposed coal 
and oil. 

A series of experiments upon various 
burners has enabled me to arrive at the 
conclusion, that Hutchinson's invention 
has approximated nearer to perfection 
than any other that I am acquainted 
with. I think it will be admitted, that 
in consequence of Argand's burner being 
a uniform cylinder — only the external 
particles of the column of air which as- 
cends towards the place of combustion, 
will actually combine with the ignited 
hydrogen ; therefore, the myriads of 
globules, or those imperceptible atoms 
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of combustible matter, which constitute 
the centre of this column, are carried 
(with a velocity peculiar to a cylindrical 
body of air) beyond the vicinity of the 
combustion, and thereby escape without 
having been appropriated. 

I am aware that it is the opinion of 
many gas engineers and chemists, that 
in order to insure a perfect combustion, 
the air which ascends through the 
burner, should be mechanically urged 
towards the flame with the greatest pos- 
sible velocity. But this is an erroneous 
conception ; as I am persuaded, that no 
experiments that were ever instituted 
could in their results have warranted so 
unphilosophical a conclusion. Is it not 
now consistent, even in a theoretical 
sense, to suppose, that as great a degree 
of precision is necessary in regulating 
the velocity of the air, wnich ascends to- 
wards the flame, as is required in pro- 
portioning the union of the gases? It 
must, further, be obvious, that if the 
velocity is accelerated beyond a certain 
degree, much of the inflammable mate- 
rials will pass into the surrounding at- 
mosphere without having been decom- 
posed, or ignited. The injurious effects 
of too great a flow of air upon flame, 
may be witnessed by directing a current 
upon any description of burner; the 
phenomena presented by this experiment 
are,acon8iderable elongation'of the violet- 
coloured or dark portion of the flame; 
and a consequent diminution of the 
upper stratum, or that part of the 
ilame which yields the greatest portion 
of light. Uniform combustion it is also 
found, is promoted, accelerated, or re- 
tarded, by the particular condition of the 
temperature of the air in the immediate 
vicinity of the lamp. If the air which 
is conducted to the place of combustion, 
be below that degree of rarifaction, 
which is necessary to produce the per- 
fect separation of the inflammable, from 
the non-combustible gaseous fluids, that 
are rushing from the orifices of the burner 
in such a case, the light will be re- 
■ duced both in its dimensions and bril- 
liancy, and a serious waste of material 
be occasioned. These results, are es- 
tablished by the well known fact, that it 
requires a much more elevated tempe- 
rature, to cause production of flame from 
the union of gases, than even that minute 
rarifaction of the atmosphere which im- 
mediately envelopes metals in a state of 



perfect fusion. The Davy Lamp will 
exhibit an apt illustration of the extreme 
sensitiveness of flame, to the influence of 
the surrounding air. It will be observed, 
that the flame of this lamp is instantly 
detached, and the natural cohesive pro- 
perties of the inflamed hydrogen broken, 
at the moment the flame comes into 
contact with the metallic cylinder by 
which it is inclosed. The truth deve- 
loped by this demonstration, I consider to 
be one of the primary, and indeed one of 
the most important principles which 
ought to guide us in the construction of 
burners. 

I shall now give you a description of 
Hutchinson's burner, and by instituting 
a comparision between it and Argands, 
the improvement that has been made, 
will, I nave no doubt, be apparent. 

Fig. 1, (see next page) shows the burner 
complete. Fig. 2, a section down the mid- 
dle ; and fig. 3, a transverse section. 

Instead of a perfect cylinder, this 
burner is formed of two frustums of 
cones of different dimensions. These 
cones are united at their perimeters, or 
smaller extremities. The section B. being 
therefore reversed. Through the lower 
frustum, and at its base c, the air which 
feeds the combustion, is first admitted, and 
conducted upwards towards the junction 
of the two cones at b. The diameter of 
the upper section of the lower cone, being 
but one half of that of its base; the 
column of air which entered at c. is 
concentrated. Immediately this concen- 
trated volume of atmospneric air has 
passed the junction at 6., it is expanded 
and guided directly to the ignited gas, 
which issues from* the orifices of the 
burner at d. d. 

This gradual contraction and expan- 
sion of air, obviates the inconvenient 
and disagreeable effects produced on the 
flame, by the unchecked velocity of the 
stream which rushes through a uniform 
cylinder, such as that which forms the 
centre of Argand's lamp. Also the 
union of the oxygen of the air, with the 
carburetted hydrogen, is rendered more 
perfect by this contrivance. This pe- 
culiar arrangement (to which is added 
the hood, fig. 4., which Mr. Hutchinson 
lays no claim to the invention of) pro- 
duces an intense, luminous, and brilliant 
flame. 

A series of interesting experiments, 
which were made at the time this burner 



Digitized by G( 



58 MB.. HKRA PATH. 

was introduced, in order to ascertain the a series of 
advantages it possessed over others, and 

Fig. 3. 



which I 
it in 





Fig. 4. 




position with four of different and various 
constructions, have convinced me of its 
superiority over the best burners that I 
am acquainted with. 

I am also happy to observe, that my 
opinion of its merits is corroborated by 
its being very generally substituted for 



the old burners throughout the metro- 

Solis, and in conjunction with Mr. 
tephen Hutchinson's other great and 
beneficial improvements in gas machin- 
ing, it has been introduced into the 
United States, especially New York. 

Clovis. 



MR. HERAPATH. 

v? F * — ^ lere * s a P° mt beyond which pression anywhere, it is thought fitting 

forbearance is a crime. At that point not only to give this public contradic- 

you are considered by the friends of Mr. tion to them, but to give an equally 

Herapath to have arrived, in your late public challenge to you to prove (not 

unprovoked and unprincipled attacks on assert) any thing of which, either as a 

the reputation of that profound mathe- man of science, or a man of honour, he 

matician, and most amiable and worthy has any reason to be ashamed. It is 

individual. Did all who read, only re- hardly expected that you will have the 

fleet, as they ought to do, on what they honesty to insert this ; but if you do 

read, there would be nothing to appre- not, there are happily other vehicles 

hend from the worst which the Me- through which it shall meet the public 

chantcs Magazine, in its three-penny eye. Waiting to see whether you do or 

tury, could say to the prejudice of a no, before I go into particulars, 

crpntlpman on tnil» •.- _ ■ 



gentleman so truly superior to censure 
as Mr. Herapath. But for one who 
does so, there are ten who gobble up 
implicitly what is presented to them in 
anv favourite journal, daily or hebdomi- 
nal ; and hence the common saying, that 
a lie current and uncontradicted for a 
\ is as good, for any matter of pre- 



lam, Sir, 
Your most obedient servant, 

Veritas. 

Chelsea, 23rd April, 1837, 

[We insert this letter, spite of its vul- 
gar insolence, as a matter of course; and 
shall insert "fche particulars" with which 



___ f ' ~ 7 o~-» — — j '""""^ Buou uuen rcne particulars with which 

w* ™ ? C r e8t ^ i hEt CVer '* i8 P romi9ei t0 be followed UP> (when 

was promulgated. Lest, therefore, any favoured with them), equally as a matter 

of your weekly lies respecting Mr. Hera- of course. Mr. Herapath has been char- 

path (for that is the rate at which they ?e d by certain correspondents of this 

are issued) should make an injurious im- )ournaI, with saying things of himself 
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and others, which are not true; and be 
has a right, (which it has never been our 
practise to deny for an instant, to persons 
attacked in our pages), to be heard in 
his defence, by himself, or by any alter 
ego of his acquaintance,— no matter how 
rude and unbecoming the manner of that 
defence may be. That there may be no 
mistake, however, as to the real character 
of the embroilment in which Mr. Hera- 
path has involved himself, we must add 
a few words. " Veritas " calls the late 
attacks upon his friend, '^unprovoked and 
unprincipled," and challenges us "to 
prove one thing," &c. Now the plain and 
undeniable fact is, that it is entirely 
through Mr. Herapath's own attacks on 
others (Sir Humphry Davy and Sir John 
Rertuie), and througn the necessity which 
resulted of repelling these attacks, that 
his character, as a man of veracity, has 
been brought into question. With what 
propriety, then, can the letter of " Fhilo- 
Davy " or Mr. Meredith be called " un- 
■provoked " or " unprincipled " r And why 
should they, or we, be called upon for 
proofs, when it is Mr. Herapath on whom 
the imputation of want of veracity rests, 
and with whom it lies to clear himself 
from it, if he can ? What Mr. Herapath, 
or some one for him, has to do, is to prove 
(by "particulars," not by words,) that 
Sir Humphrv Davy was really expelled 
from the chair of the Royal Society, in 
consequence of Mr. Herapath's ridicu- 
lous challenge to that Society — that Mr. 
Herapath was a year ago, or at any 
other time, " superintendent general of 
from three to four hundred miles of rail- 
way" — and so on to the end of the cata- 
logue of mistakes imputed to him by our 
different correspondents. — Ed. M. M.] 



ON HEAT, THB ACTION OF LIGHT AND 
ATMOSPHERE, AND ON THE DISTRI- 
BUTION OF THB ATMOSPHBRB OVBR 
THE EARTH'S 8URFACE. - 

Sir, — In this paper an attempt is made 
to shew that the effects usually ascribed 
to the sun's heat, are produced by the 
combined action of light and air. That 
the degree of the sun's heat, at any given 
point is in proportion to the intensity of 
the light, and the density of the atmo- 
sphere at that place, and that the distri- 
' bution of the atmosphere over the earth's 
surface, is effected and regulated by the 
earth's rotation on its axis. 



To the effects produced by the burn- 
ing glass, whether it be the burning of 
a piece of wood, or the melting of a piece 
of iron, both light and air contribute. 
We know that both these agents are 
present in the operation, and we do not 
know that any other agent is present; 
and in the absence of either of them, 
the burning glass will produce no effect. 

If a light from a lens which sets sub- 
stances on fire, be thrown into the same 
substances in an exhausted receiver, it 
will produce no heat, no effect. This tends 
to shew that the effects produced by the 
burning glass, which are usually ascribed 
to heat, result from the combined action 
Of right and air. It also, tends to shew, 
that in the pure sun-beam there is no 
heat, and there are certain natural facts 
which have the same tendency. The 
summits of the lofty mountains within 
the tropics, which, while smitten by the 
mtensest of the sun's rays, are wrapped 
in everlasting ice, attest that in that ray 
there is no neat. But then comes the 

Question, why does not the sun's ray in 
iose cases produce its usual effect ? In 
the case of the burning glass the reason 
is obvious — it is the want of air. In the 
other case, the reason is the same; — it 
is the want of sufficient air to enable the 
light to produce its usual effect. In 
ascending upwards from the earth's sur- 
face, .the density of the atmosphere is 
known gradually to decrease; and it 
hardly admits of doubt, that the atmo- 
sphere about the summits of those moun- 
tains, is too highly rarified to enable the 
sun's ray to produce its usual effect. 
Those summits, perhaps, transcend, or 
nearly so, the ocean of atmosphere which 
rests upon the earth. It is known that 
the rarefaction of air has a tendency to 
depress its temperature. 

Light and air, in producing the effects- 
attributed to heat, seem to act after this 
manner : the light being the more subtle 
fluid, appears to penetrate bodies, and 
to make way for the admission of air 
into them ; and when the light is suffi- 
ciently condensed, the particles compos- 
ing bodies are thereby separated and set 
at liberty, and the appearances called 
combustion and melting are produced. 
It is, perhaps, unnecessary to say, that 
light penetrates bodies, since the burn- 
ing-glass itself furnishes abundant proof 
of that fact. It is evident that all the 
convergent rays pass through the glass ; 
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and the expansion of heated bodies seems 
to be caused by the air which has en- 
tered them, and which, when they cool 
and contract, they give out, or squeeze 
out ; and it is the air so pressed out of 
cooling bodies, which causes the repul- 
sion steam, and hissing noise perceived 
when water is thrown upon them. If a 
piece of red hot iron, or any other red 
hot body, be plunged into water, the air 
which has entered it, will be perceived 
issuing from it in innumerable bubbles. 
Hence atmospheric air appears to be 
the most active agent in the melting of 
metals ; aided by intense light, it seems 
to enter into them, and to be the power 
which ultimately separates the particles 
composing them. Moreover, the cur- 
rent of air which agitates boiling water, 
enters through the metal or substance 
of the vessel. This, I think, is evident 
from the following facts : — the air issues 
from the metal or substance of the vessel, 
as is plainly perceived by observing a 
vessel of water put on the fire to boil ; it 
may be caught Wore it reaches the sur- 
face of the water : and if a tin vessel con- 
taining water be partly immersed in a 
vessel of boiling water, the water in the 
tin vessel may be raised to boiling heat ; 
but it will not boil, because it is pro- 
tected from the current of air by the 
vessel which contains it and the water 
which surrounds the tin. 

The distribution of the atmosphere 
over the earth's surface seems to be 
effected and regulated by the earth's 
rotation. 

The atmosphere being a fluid resting 
on the face of the earth, and the earth 
being a sphere turning with great velocity 



on its axis, the centrifugal force thence 
arising will necessarily cause an accumu- 
lation of atmosphere at the equator of 
the earth, 0 which, under the influence 
of the same force, will decrease towards 
the poles ; and the necessary conse- 
quence of the accumulation will be, an 
increased denaityf at the equator, which 
will also gradually diminish with the 
accumulation from thence towards the 
poles. The sun's light also is most in- 
tense at the equator, and within the 
tropics. Now this distribution of atmo- 
sphere and light, supposing the sun's 
heat to result from the combined action 
of light and air, and that it is propor- 
tioned to the intensity of the light and 
the density of the atmosphere at any 
given place, would cause just such a dis- 
tribution of the sun's heat as is found to 
exist. It would be greatest, and ascend 
highest, within the tropics, where the 
light is most intense, and the atmospheric 
accumulation and density, are greatest ; 
and from thence its elevation would de- 
cline, and its density decrease towards 
the poles : and this is the order we find 
in nature ; there is the greatest heat at- 
taining the highest elevation within the 
tropics, which from thence gradually 
declines in elevation, and decreases in 
intensity towards the poles. 

Atmospheric air is susceptible of a 
great variety of modifications, under 
some of which it seems to become light, 
or to give light : of which kind seem to 
be all artificial lights ; and electric light, 
and the aurora borealis, probably are Dut 
modifications of atmospheric air. J 

W. 



RUSSIAN WEIGHTS, AND RUSSIAN EXCHANGE ON LONDON. 

Sir, — I send you an article or two from St. Petersburgh. If the mites you 
receive, or may receive, are not foreign to the design of your valuable and instruc- 
tive publication, and you may think they may interest any of your numerous readers, 
you will add them to your repository. 

The balance beam by which the weights were ascertained, was made by Mr. Berge, 
with such accuracy, that was loaded with 27 pounds avoirdupois, 



* The waters of the ocean are known to be under the influence of the same force. The centrifugal 
force of the earth's rotation seems to be the power which obeyed the Almighty fiat, " Let the waters 
under the heaven be gathered together." This appears to be the power which first established and 
still maintains the level of the sea. 

t Within the tropics, the barometer does not descend more than half as much for every 200 feet of 
elevaUon, as it does beyond the tropics ; which proves a greater density, and an accumulation of atmo- 
sphere. — B W* Geography, ttol. i. p. 70. 

t Wherever the aurora appears, it is a proof of the rarefaction of the atmosphere at that point, and 
consequently of its coldness. 
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and the twentieth part of a grain more in one of the pans (which is the 3,780,OOOth 
part of the whole weight), the beam would not remain in an horizontal position. 

Concerning the Exchange, notwithstanding it being a subject of contemplation, it 
may be of use to such persons as may have an idea of establishing themselves in 
Russia, by letting them know the value of a pound sterling, and how many roubles 
the working mechanic must earn to be enabled to save a few pounds for home. 

I am, Sir, your most obedient servant, 

Benjamin Hynam. 

St. Petcraburgh, Feb. 



Comparative Proportion between the Russian and English Weights. 



Avoirdupois English. 

1 Funt, or Russian pound, equals 0 14 7* 

2 Ditto 1 12 14* 

4 Ditto 3 9 12J 

H Ditto 7 3 9t>„ 

16 Ditto 14 7 2k 

20 Ditto 18 0 hi 

40 Punts, or 1 pond 36 1 13* 



1 Pound English, avoirdupois, equals 1 10 31* Russ. 

2 Ditto 2 20 63 

3 Ditto 3 30 94* 

4 Ditto 4 41 30 

5 Ditto 5 51 611 

6 Ditto 6 61 93 

7 Ditto 7 72 28$ 

8 Ditto 8 82 60 

9 Ditto 9 92 91} 

10 Ditto 11 7 27 



One Russian pound is equal to 1 lb. 1 oz. 3 dwt. * gr. Troy. 



The smallest weight of Russia is the zolotnick. 

3 Zolotnicks is equal to 1 lot. 
36 Lots is equal to 1 funt. 
40 Punts is equal to 1 pond. 

10 Ponds is equal to 1 berkovetz = 3cwt. 241b. English. 



RUSSIAN EXCHANGE ON LONDON. 

In the year 1695, the exchange on London was at 120 pence per rouble, and in 
the year 1710, it was at 80 pence. But we find no direct course on London till the 
year 1763, when a direct course was fixed, which has continued ever since. The 
course of exchange in that year opened at 55. In the year 1803, it was at 37i, 
since which it has received great fluctuation, and gradually declined, for it was, in 
1816, as low as 94 on London. It is now 10£, and has been so for some years, 
varying a farthing more or less in the rouble ; consequently, a pound sterling in 
1755 was equal to about 436 roubles, in 1803, to 768, t and is at this moment equal 
to 2286 roubles. 

OBSERVATIONS UPON MR. MACKINNON'S BILL " TO AMEND THE PRACTICE RELATING TO 

LETTERS PATENT FOR INVENTIONS," ETC. 

If from amongst the various subjects which — for its prospective beneficial results — and 

at this moment press on the attention of Par- for its claims to be calmly considered witk- 

liament, one should be selected for its im- out any excitement of that excusable party - 

portant bearings upon the great commercial feeling which attaches to most matters of 

interests of this country — for its nationality public discussion — that subject would be the 



Digitized by L>00j9i£ 



62 MR. MACKINNON'g PATRNT LAW AMENDMENT BILL. 



relief of the genius and inventive talent of 
this manufacturing nation from the oppres- 
sion and difficulties under which it has 
hitherto laboured, for want of a systematic 
code of patent law, combining simplicity of 
forma, efficient protection, and reasonable 
price. 

The attention of our statesmen and legis- 
lators appears never to have been suffi- 
ciently directed to the necessity of treating 
the subject of patent law and practice as an 
affair of national policy t — both as it regards 
our internal prosperity and our external com- 
mercial relations over the whole globe ; it 
has never been considered by those who 
direct the concerns of this country, that the 
combined rivalry of foreign nations, jealous 
of our manufacturing superiority, and pre- 
sent commercial pre-eminence, can alone be 
effectually met by giving vitality and energy 
to the immense mass of dormant inventive 
talent throughout this country, which can 
never be rendered available to its possessors, 
and to the public, but by a complete remo- 
delling of our antiquated and expensive 
system of patent law and practice. 

The amendment of this system is, I will 
acknowledge, surrounded with difficulties 
and perplexities of a peculiar character ; 
but they are not insurmountable, and the 
attention of Parliament being once fixed 
upon the importance of the subject, the 
wisdom of Parliament can certainly apply 
the proper remedies. 

To appreciate the value that should be 
attached to the well-intentioned endeavours 
of any Member who will undertake the 
almost forlorn hope of patent practice 
amendment, we need only cursorily advert to 
the attempts which have preceded the present 
bill of Mr. Mackinnon upon this difficult 
point of legislation. In the session of 18 29 , 
the honorable House of Commons appointed 
a Committee of Inquiry into " the Law and 
Practice of Patents for Inventions, 1 ' with 
directions " to report the evidence, and 
their observations thereon, to the House." 
The Committee was composed of able men 
from both sides of the House ; they exam- 
ined witnesses at great length, reported their 
evidence— but found the subject " so intri- 
cate and difficult," that notwithstanding 
" their earnest recommendation to be re- 
appointed early in the next session," they 
relinquished the "intricate and difficult" 
business, and were never reconstituted for 
the purpose of making that report, which 
could alone, have given an operative result 
to their previous labours. 

The Reform Bill engrossed the attention 
of Parliament for the two succeeding «es- 
sions ; but in that of 1833, Mr. Godson in- 
troduced his Patent Law Amendment Bill ; 



it was divided into two, for the purpose of 
separating the more questionable amend- 
ments ; the first Bill passed the Commons, 
the second Bill went through Committee ; 
they together embraced many important 
ameliorations, but were defective in detail 
as a system, or code of patent law and prac- 
tice. These two Bills were superseded by 
Lord Brougham's Act, which contains some 
material improvements, not worded in the 
best manner (so far as word's are intended 
to convey precise meaning) ; but Lord 
Brougham's Act has left all the principal 
grievences of which men of inventive talent 
complain perfectly unremedied. Lord 
Brougham's acknowledged great talents were 
not applied to the " intricate and difficult" 
portions of the subject — the real protection 
of invention as a matter of personal pro- 
perty and of personal right — the abrogation 
of the useless antiquated forms of passing 
patents — the complete simplifying of the 
process as a matter of commercial arrange- 
ment affecting the great interests of the 
country — the substitution of one patent in 
one "United Kingdom" for three compli- 
cated patents ; and, finally, the reduction of 
the heavy stamp duties and onerous state 
and chancery fees. Without this reduction, 
all other improvements are sealed from the 
great mass of inventors, whose combined 
talent, industry, and knowledge would add 
incalculably to the wealth and resources of 
the empire, and to our means of competing, 
in every part of the globe, with the increas- 
ing efforts of rival powers, who are continu- 
ally progressing in those combinations of 
capital, skill, and enterprize, which must 
eventually have a deep effect upon our fu- 
ture commercial operations. 

Mr. Mackinnon 's Bill is very far from 
perfect in many principal points, especially 
in respect of necessary details for the se- 
curity of inventors and of the public ; and 
he has fallen into the error of placing his 
improvements beyond the reach of men of 
moderate means; but his Bill contains essen- 
tial and important ameliorations in princi- 
ple ; the forms of taking out patents are 
materially simplified, and security is afforded 
from the date of the petition ; the heavy 
stamp duties are proposed to be repealed, 
and the numerous classes of fees and emolu- 
ments are abrogated by his Bill.* 

But it is important to impress on the 
attention of Parliament that the difficulties 
which are inherent to this intricate subject 
should secure to the bond fide endeavours of 
any legislator who will undertake any thing 

* But other* substituted, which, we fear, would 
be equally onerous with those repealed; with tfii* 
exception, we cordially subscribe to the sentiment* 
of this judicious and well-timed apptfU .-Ed. M. M. 



Digitized by Google 



LISTS OF PATENTS. 



G3 



like a systematic arrangement and ameliora- 
tion of patent law and practice, — the cordial 
and effective co-operation of men of every 
party to amend what is imperfect, and sup- 
ply what is deficient in this Bill. To pre- 
vent its going into Committee because it is 
defective in its details, would be equally 
unjust and impolitic ; such a course would 
disappoint the rational expectations and 
demands of thousands of men of inventive 
genius, who have been from year to year 
depending upon the wisdom and justice of 
the legislature for a code of patent law ; 
such a course would be impolitic, by still 
continuing those restrictions, which exclude 
from profitable action and reciprocal benefit 
to the community, the buried treasures of 
inexhaustible resources of science, talent, 
skill, and enterprise, which would prove to 
this country richer mines of wealth than 
Potosi or Goloonda possess. To throw 
out this Bill upon second reading, would be 
to discourage every future attempt of indi- 
vidual endeavour to legislate upon this most 
important and most difficult subject. 

Mr. Mackinnon stands pledged to facili- 
tate every proffered improvement upon his 
Bill ; it is but common candour to give him 
credit for the sincerity of his professions, 
and but parliamentary justice to allow him 
to redeem his pledge. 

This is not a party question ; it is a ques- 
tion of equal policy, justice, and benevo- 
lence ; the interests of official persons en- 
gaged in the present practice of patent-grants 
are insignificant when put into the balance 
against the great interests of the country ; 
but fair compensations to all who are enti- 
tled to such can easily be arranged under 
this Bill. The prospective increase to the 
happiness—the internal improvement— the 
resources and the external commerce of this 
great empire, as the result of a good and 
available system of patent protection to the 
inventive talent of the country, is incalcula- 
ble. This is, par eminence, a question of 
British policy, of British improvement, and 
of British interests ; and it should be treated 
with the generous sympathies of patriotic 
British legislation. 

Julius Ludolphus Schroder. 
Brixton, 10th April, 1837. 



list of english patents granted be- 
tween the 27th of march and the 
25th of april, 1837. 

Joseph Haley, of Manchester, machine- maker, 
for "certain improvement* in the machinery toc4a 
or apparatus for cutting, planing, and turning mt- 
tals and other substances." March 28 ; six months. 

Joseph Whitworth, of Manchester, engineer, for 



"certain improvements in machinery tools or appa- 
ratus for tenting, boring, planing, and cutting me- 
tal* and other materials." March 28 ; nix months. 

Henry Stephens, of Stamford-street, Blackfriar's- 
road, Surrey, writing-fluid manufacturer, for " cer- 
tain improvements iu ink-stands or ink-holders and 
pens for writing." March 28 ; six months. 

Michel Berand Lauras, of Lyons, but now resid- 
ing in Leicester-square, Middlesex, merchant, for 
" certain improvements in steam-navigation.""— 
April 4 ; six months. 

Henry Booth, of Liverpool, esquire, " for im- 
provements in the construction of locomotive en- 
gine boiler furnaces, applicable also to other fur- 
naces." April 4 ; six month. 

William Wyrm, of Dean-street, Soho, Middlesex, 
clock-maker, for " a certain Improvement or im- 
provements In apparatus for diminishing the eva- 
poration of vinous, alcoholic, acetic, and other vola- 
tile vapours, and for preventing the absorption of 
noxious effluvia in vinous, spirituous, acetous, and 
other fluids, such as wines, spirits, malt liquors, 
cyder, perry, and vinegar." — Apiil 4 ; six months. 

Joseph Amesbury, of Burton Crescent. Middlesex, 
surgeon, for " certain apparatus for the relief or 
correction of stiffness, weakness, or distortion in 
the human spine, chest, or limbs." April 4} six 
months. 

William Weekes, of King Stanley, Gloucester, 
clothier, for " certain improvements in the dressing 
or finishing of woollen and other cloths or fabrics 
requiring such a process." April 4 ; two months. 

Joseph Lincoln Roberts, of Manchester, merchant, 
for "a certain Improvement or certain improvement* 
in looms for weaving," being a communication from 

Reuben Bull, of Adam's-street West, Portman- 
square, Middlesex, ironmonger, for " certain Im- 
provements in chimney caps to facilitate the dis- 
charge of smoke, and to prevent its return." April 
15 ; six months. 

Horatio Nelson Aldrich, of Rhode Island, in the 
United States of America, but now of Cornhill, 
London, merchant, for " certain improvements In 
spinning, twisting, doubling, or otherwise prepar- 
ing cotton, silk, and other bbrous substances," be- 
ing a communication from a foreigner residing 
abroad. April 15 ; six months. 

Henry Stephens, of Charlotte-street, Marylebone, 
Middlesex, gent., and Ebeneser Nash, of Buross- 
street, St. George in the East, Middlesex, tallow- 
chandler, for " certain improvements in manufac- 
Ing colouring matter, and rendering certain colo\ir 
or colours applicable to dyeing, staining, and writ- 
ing." April 15; six months. 

David Napier, of the York-road, Lambeth, Surrey, 
engineer, for " Improvements in letter-press print- 
ing." April 18$ six months. 

Thomas Hancock, of Goswell Mews, Goswell- 
road, Middlesex, water-proof cloth manufacturer, 
for " an improvement or improvements In the pro- 
cess of rendering cloth and other fabrics partially 
or entirely impervious to air and water, by means of 
caoutchouc or India-rubber." April 18 \ six months. 

William Crofts, of New Radford, Nottingham, 
machine-maker, for " Improvements in the manu- 
facture of figured or ornamented bobbin net, or 
twist lace or other fabrics." April 18 ; six months. 

Edmund Haworth, the younger, of Bolton, Lan- 
caster, gent., (in pursuance of the report of the 
Judicial Committee of bis Majesty's Privy Council,) 
of the sole use, benefit, and advantage of William 
Southworth, formerly of Sharpies, near Bolton-le- 
Moors, Lancaster, bleacher, for " certain improve- 
ments In certain machinery or apparatus adapted to 
facilitate the operations of drying calicoes, muslins, 
linens, or other similar fabrics," for the further 
term of five years. April 18. 
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Charles Farina, of Clarendon Place, Malda Vale, 
Middlesex, gentleman, for " an improved process 
to be used in obtaining fermentable mat 
grain, and in manufacturing the same for 
purposes.'' April 18; six months. 

Lemuel Wellman Wright, of Manchester, Lan- 
caster, engineer, for " certain improvements in ma- 
jr apparatus for bleaching or cleaning 
cottons, or other fabrics, goods, or other 
fibrous substances." April 20 ; six months. 

William Gratrix, of Springfield-lane, Salford, 
Lancaster, silk-dyer, for " certain improvements in 
the process of bleaching or cleansing linens, cotton, 
and other fibrous substances, and also improve- 
ments in the process of discharging colours from 
the same, either in the raw material or manufac- 
tured state." April 22; six months. 

John Gottlieb Ulrich, late of Nicholas-lane, Lon- 
don, but now of Red-Lion Street, Whitechapel, 
Middlesex, chronometer-maker, for " certain im- 
provements in chronometers." April 22; six months. 

Sir George Cayley, Bart., of Brampton, near Wal- 
ton, York, for " certain improvements in the appa- 
ratus for propelling carriages on common roads or 
railways, part of which Improvements may be ap- 
plied to other useful purposes." April 25; six 



Richard Burch, of 1 1 ey wood, Lancaster, mechanist, 

for "certain improvements in locomotive steam-en- 
gines, to be used either upon rail or other roads. 



James Pirn, jun , of College Green, banker, and 
Thomas Fleming Bergin, of Westland-row, Dublin, 
civil engineer, for " an improved means or methods 
of propulsion on railways." April 25 ; six months. 

Miles Berry, of Chancery-lane, Middlesex, for 
" certuin improvements in machinery or apparatus 
for making or manufacturing bricks, tiles, and such 
other articles," being a communication from a 
foreigner residing abroad. April 27; six months. 

Miles Berry, of Chancery-lane, Middlesex, for 
" certain improvements in machinery or apparatus 
for making or manufacturing horse-shoes," being a 
communication from a foreigner residing abroad. 
April 27 ; six 1 



LIST OP SCOTCH PATENTS GRANTED BE- 
TWEEN THE 22ND OP MARCH AND THE 
22ND OP APRIL. 



Samuel Tonkin Jones, 
for "certain improvements in the 
and skins." March 29. 

Charles Brandt, of Upper Belgrave-place, Mid- 
dlesex, mechanist, for "an improved method of 
evaporating and cooling fluids." March 31 . 

Charles Pierre Devaux, of Fenchurch-street, Lon- 
don, merchant, in consequence of a communication 
from a foreigner residing abroad, for "a new or im- 
proved apparatus for preventing the explosion of 
boilers or generators of steam." April 7. 



which improvements are also applicable to 
and other stationery steam-engines" April 14. 

Henry Backhouse, of Walmsley, calico-printer, 
and Jeremiah Grime, engraver, both of Bury, Lan- 
caster, for " certain improvements in the art of 
block-printing." April 14. 
William Nairne, of Millhaugh, near Methven, Perth, 
flax-spinner, for " a certain improvement or certain 
improvements in the machinery of reels used in 
reeling yarns." April 14. 

Bennet Woodcroft, late of Ardwich, Manchester, 
but now of Mumps, Oldham, gent., for "an im- 
proved mode of printing certain colours on calico 
and other fabrics." April Iti. 



LIST OP IRISH PATENTS GRANTED IN MARCH, 
1837. 

Henry Huntley, of Walworth, Surrey, M. D., for 
" an improvement in the manufacturing of fuel." 
March 14. 

Thomas Henry Russell, of Handsworth, 
mlngham, for " improvements in making! 
facturing welded iron tubes." March 14. 

William Sneath, of Ison Green, Nottingham, lace- 
makcr, for " certain improvements in machinery by, 
and of which improvements, thread-work orna- 
ments of certain kinds, can be formed in net or lace, 
made by certain machinery commonly < 
; machinery, and other fabrics." 



•Bir- 
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William Hancock, of Windsor-place, City Road, 
Middlesex, gent., for " certain improvements in 
April 8. 



English Manufactures. — The German papers re- 
mark, that at every Leipsic fair the quantity of 
English manufactures oflered for sale grows less 
and less. The editors, are, however, unable to draw 
so much consolation as they could wish from this 
interesting fact. The cause of the diminution, is, 
they observe, an increasing habit in the consumers 
of the south-eastern parts of Europe, of bargaining 
for their supplies of English manufactures, parti- 
cularly twists, at Hamburg, in preference to the time 
of the fair. The quantity imported, is in their opi- 
nion as large as ever. 

Errata in our last Number. — In the letter on 
Mr. Baddeley's Fire Reports, p. 36, lines 16 and 17 , 
the number there quoted ought to be " one hundred 
and thirty-tour'' instead of " sixty.four," and that 
in line 27 should be "one hundred and sisty-neven" 
instead of " fAirty-seven." In the Review of 
Porter's Progress of the Nation : p. 42, col. 2, line 
87, for " in point" read " in print ;" p. 44, col. 2, line 
7, for " regarding" read " hazarding ;" same col. 
line 17, for " beyond the work" read " beyond the 
mark.'- 
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MACHINE FOR. COVERING COPPER 
WIRE WITH THREAD, FOR ELEC- 
TRO-MA GNETICAL PURPOSES. 

Sir, — Being engaged two years since 
in making some electro-dynamical in- 
struments, considerable quantities of 
copper wire covered with thread were 
required, which I found impossible to 
be procured in the country without great 
delay and considerable expense ; I there- 
fore found that it would be advantageous 
to give up a few days in the construc- 
tion of an instrument for that purpose. 
The drawing (see front page) is a re- 
presentation of it, which I would be 
obliged by your inserting in the Me- 
chanics* Magazine, for the use of those 
unfortunates who are in the same situa- 
tion as myself. That part of the ma- 
chine on the left hand side, which I call 
the "covering part of the machine," 
was finished in the year 1835, by which 
part alone several hundred feet of wire 
were covered, by simply drawing' it 
through with the hand, which, though 
not so expeditious, nor did it finish the 
work so neatly as with the additional 
" drawing apparatus," nevertheless, is 
all that is absolutely necessary ; which is 
material to mention, because many per- 
sons might be competent, and able to 
find time to construct it, who could not 
do so for the whole machine. The large 
cylinders at the ends are for the purpose 
of keeping the wire stretched tight when 
it is very fine, as in the case of the 
electro-magnetical armature for giving 
the shock, where I find that from its 
pliableness it gives way under the pres- 
sure of the thread. 

Description of the Machine. — A. B., 
the base or bottom board, 24 in. long, 
6 inches wide, and 2 inches thick. 
C D and E, three wooden pillars, the 
two D and E having a cross bar at the 
top to keep them parallel. X Z, a hol- 
low iron shaft, piece of a gun barrel, one 
inch diameter, having shoulders on the 
inside of the pillars; upon the end Z 
there is an arm Z m fastened for carrying 
the pin m upon which the bobbin of 
thread (having a brass bush through it, 
made to spring by two or three saw cuts 
at the ends) turns stiffly. A pin o is 
fixed into the arm Z m, having a small 
hole at the end o through which the 
thread passes, and by which it is kept at 
the proper distance from the hollow 



shaft. A piece of turned wood having 
a small hole through its centre, for keep- 
ing the wire in the axis of the hollow 
shaft, is driven into the end \V of the 
hollow shaft, y is a small wheel rounded 
to receive a strap, by which it is driven. 
This wheel being small, ten cuts were 
made with a triangalar file in the man- 
ner of a saw, but not so close, lest it 
should cut the leather. The sharp 
edges taking hold of the band, it never 
slips upon the wire which it would 
otherwise do from the size of the shaft, 
and smallness of y. The wheel y, and 
consequently the spindle Z X, is driven 
by the large wheel P Q, fixed upon the 
shaft 1 2 3 4. At 1 is a cogged wheel 
or pinion, which is driven by the large 
wheel R S fixed upon the shaft 5 6, 
upon which the handle FT is put, by 
which the whole is set in motion. This 
constitutes what I term the covering 
part of the instrument. I will therefore 
now proceed to describe the drawing 
apparatus, and then proceed to give the 
sizes of the wheels : — F g H, a plate of 
iron l^in. wide and ^th of an inch thick, 
bolted to the wooden frame; upon this 
iron frame two iron supporters I K L 
(one of which only can be seen in a side 
view,) are screwed to the frame F g H. 
Upon the shaft 1 2 3 4, there is fixed the 
pinion 4 which drives the horizontal 
wheel T U upon whose axis is fixed 
the pinion V. which drives the large 
wheel X Y, upon whose shaft is fixed a 
brass roller R one inch diameter, some- 
what rounded by drawing a course file 
along the line of the axis. Strictly 
speaking this roller is not seen in the 
drawing, but another similar one fixed 
upon an axis, whose lower end works or 
rests in the bent piece of iron 7, 8, 
and upper one in the piece of iron I K L. 
The wire W, X, W, R, W", after passing 
through the hollow shaft X W, goes 
between the two rollers R being drawn 
through by the revolution of the one 
fixed on the axis of the wheel X Y. The 
two cylinders are drawn together by 
a thumb screw at I, so as to lay firm 
hold of the wire. I find that it is not 
necessary to fix cogged wheels upon the 
roller spindles for the purpose of turning 
both rollers by the machinery, as the 
friction of one roller is amply sufficient 
for drawing the wire through. But to 
assist the machinery, I have hitherto 
wound the wire upon a drum, as at W". 
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by applying a weight as shown in the 
drawing, which, being more than what is 
required for laying the wire upon, the 
remainder tends to draw the wire through 
the rollers. The weight upon the drum 
W is put the contrary way to that on 
the drum W", and it therefore tends to 
prevent the wire passing through the 
machine, but the weight W" being the 
heaviest, the wire is not only drawn 
through, but kept stretched tight, which 
is absolutely necessary when very fine. 
The mechanic will immediately see that 
the roller, or drum W" might have been 
turned by a pinion working in the wheel 
T V, carrying a screw at its opposite 
end, acting in the ratched circumference 
of the drum ; but I preferred the weights, 
because they are more simple, and act 
better than the self-acting drum, whose 
diameter is continually altering. More- 
over, it will be seen, that had that 
method been resorted to, the drawing 
cylinders R would not have been re- 
quired, but they were considered best, 
because any length of wire can be cover- 
ed in a single piece, whereas, with the 
other method, the wire must be removed, 
from the drum when full, which, when 
thick, very soon takes place. Since this 
was written, the light weight of the 
drum W has been removed, and a lever 
with a weight, has been applied instead 
of it, which, by the friction of the lever 
upon the circumference of the drum 
keeps the wire tight. It is represented 
by the dotted lines. The drum W" is 
fitted with a small cylinder for a single 
cord, as shown in the drawing, or with 
a pulley for a double cord, as in the 
common cuckoo clock, a rack being 
added in either case, for the convenience 
of winding up the weight. The cylinder, 
or drum, must have a motion sideways 
to allow the wire to cover every part of 
its circumference. As the cylinder for 
the cord is small, one winding up will 
be sufficient for several feet of wire 
when the fall for the weight* is consider- 
able, and in mine, with a fall of 14 feet, 
from 60 to 100 feet ; but I should men- 
tion that the machine never acts better 
than when the cord is dimply wound 
upon the large drum itself. At \V there 
is fixed a small hollow cylinder, having 
small holes at the ends to steady the 
fine wire, for without such bearance 
close to the place covering the wire, 



the wire would give under the pressure 
of the thread. The machine would be 
greatly improved by using two bobbins 
instead of one, which, if placed directly 
opposite to each other, as shown in the 
annexed figure, would not only keep 




the wire steady, but cover twice as 
much in a given time as could be done 
with only one. But in such case one 
of the wheels must be decreased to half 
the number of teeth. 

Calculation of the speed of the machine. 
— The wheel R S has 84 cogs and drives 
a pinion of 28, which gives a velocity of 3. 
The cylinder, or wheel, P Q is 8 inches 
diameter, and the small one y 1 .3 inch 
or as 1.3)9.0 (7 nearly. The pinion 4 
has 12 leaves, and works in a wheel of 
76, or as 12)76(6.34. The pinion v has 18 
leaves, and works in the shaft Y Z of 96, 
ro is as 18)96 (5.34, consequently, the 
velocity of the shaft Y X to the roller R 
is as 7 X 6.34 X 7.34=237. This machine 
has covered the wire at the rate o/400 
feet in an hour wiih the finest cotton 
colored thread that can be procured. 

W. Ettrick. 

Sunderland, 29th March, 1837. 

P 2 
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WAGGON UNLOADER. 

Sir, — If you think the following idea 
practicable, and suitable to the Mechanics' 
Magazine, I should like to see it in- 
serted. 

Much inconvenience is often expe- 
rienced, and even accidents sometimes 
occur from carts, but more especially 
waggons, projecting out into the road, 
while their goods are being unloaded 
into shops. 

In rather wide streets, where two 
vehicles can pass each other in the re- 
maining portion of the road, this ob- 
struction is not much felt, but m nar- 
row streets, when the waggon stretches 
across the road, so as only to allow one 
coach to pass at a time, it becomes quite 
a nuisance. To obviate this, I thought 
of the following plan : 

At the end of the waggon let there be 
a sort of platform, in shape, a quarter of 



n 




a circle, working on a centre at one side 
of the waggon ; when not used, to slip 
under the bottom of the waggon, hav- 
ing a narrow ledge of plate iron to sup- 
port it. The diagram will more clearly 
show what I mean. 

Fig. 1 . A is the platform out. B is a 



leg, in thickness proportioned to tht 
weight it is likely to carry, with a joint 
similar to those under cart shafts, to put 
up when not used. At C it will be sup- 
ported by the ledge, and at D will work 
upon its hinge or centre. E is the 
curb of the pavement along which the 
waggon stands, and not projecting from 
it as is now usual. Fig. 2 will show the 
way the ledge can be made, B is the 
bottom of the carriage, C is the screw 
to fasten up the ledge, L the ledge to 
support the platform, at P the platform 
in its place. 

I remain, your obedient servant, 

V. B. 

January 30, 1837. 



MECHANICS' INSTITUTIONS OP 
LIVERPOOL. 

The Liverpool Mechanics' Institution, 
the Theatre attached to which was des- 
troyed by an accidental fire a few weeks 
ago, is undoubtedly the most splendid 
establishment of the kind in the king- 
dom — far outshining its metropolitan 
prototype. A year or two back it had, 
in common with most of the provincial 
Mechanics' Institutions, declined to such 
an extent that its very existence was 
threatened, and it was only revivified by 
the most spirited exertions on the part 
of several of the most eminent merchants 
of the " second commercial capital'* 
who subscribed immense sums for the 
purpose, and thus succeeded, — not in 
the most legitimate possible manner — 
in restoring it to its pristine splendour, 
and, in appearance at least, to its pris- 
tine vigour. One of the first measures 
adopted under the new state of things, 
was to set about the erection of an ex- 
tensive and imposing building for the 
purposes of the Institution, the first 
stone of which was laid, with all due 
pomp and ceremony, by no less a per- 
sonage than Lord Brougham, who, if 
we recollect aright, took advantage of 
the opportunity to repeat, for the thou- 
sandth time since its complete refuta- 
tion, his usual puff-direct of Dr. Birk- 
beck, as the " founder " of the parent 
establishment in London. The whole 
cost of the new building is stated at 
£12,000, and the damage caused by the 
late fire is estimated at about one-fourth 
that amount, which is, it is understood. 
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covered by the insurance. A valuable 
collection of casts, a present from one 
of the opulent " patrons" of the Liver- 
pool mechanics, was fortunately rescued 
from the flames. There is another and 
more modest institution of the kind in 
Liverpool, the " Mechanics* and Ap- 
prentices' Library," which has now been 
in existence fourteen years, and seems 
to recovering from the state of depression 
into which it had fallen, so that it has 
been determined to continue it as a sepa- 
rate association, instead of uniting with 
the more wealthy one, as had been pro- 
posed. The income, improved as it is, 
of the Library, is only 100/. per annum, 
a small sum, as the Committee remark 
in their Report, to be expended in literary 
recreation by the thousands of workmen 
composing the industrial population of 
Liverpool. It should be borne in mind, 
however, that this Institution owes none 
of its funds to aristocratic patronage, and 
confines itself to its direct object, with- 
out dazzling the optics of its subscribers 
by the false glare of lectures on the 
Belles Lettres, or readings from the 
drama by gentlemen of the theatre in 
demi-Thespian costume. Such things 
have been in Liverpool, as well as other 
places that could be mentioned. 

SIR HUMPHRY DAVV8 PRESIDENCY OF 
THE ROYAL SOCIETY. 

Sir, — In my letter to you of the 3rd 
April last, I unhesitatingly pronounced 
the assertion of Mr. Herapath, that his 
newspaper challenges to the Royal So- 
ciety "ended in the expulsion of the tot 1 
of his opponents, Sir Humphry Davy, 
from the presidency" of that body, to 
be a "monstrous supposition — monstrous 
falsehood." 

Mr. Herapath, in answer to this im- 
peachment of his veracity, has commenc- 
ed publishing "the correspondence which 
led to the publications" or newspaper 
challenges alluded to. But the very 
words by which this correspondence is 
introduced to the notice of the public, 
serve to shew that he has been indeed 
guilty of the falsehood imputed to him. 
Ilia first statement was most positive and 
unqualified, namely, that the letters in 
question " ended in the expulsion" of Sir 
Humphry Davy from the precedency; 
but what is his language now ?— " Ter- 
minated in the expulsion, or forced re- 



tirement of Sir Humphry Davy." And 
as if this were not evidence enough of 
his wish to back out of the charge, the 
article is thus labelled in his table of 
contents, " Royal Society and Mr. Hera- 
path ; the private correspondence that 
caused the discussion which ended in 
the resignation of Sir Humphry Davy." 
Aye, aye, Mr. Herapath, " resignation," 
" retirement," any thing but " expul- 
sion ,•" that is a charge you now shrink 
from, and would fain wriggle out of, if 
you could. But as neither " retirement " 
nor "resignation" is synonymous with 
" expulsion," we must leave, if you 
please, — nay, whether you please or no, 
— the original phrase, that is, the false- 
hood sticking in your throat. 

Not that there is any foundation for 
even the present milder version of the 
story. Far from it. Mr. Herapath and his 
challenges had, in no shape whatever — 
whether " expulsion," " retirement," or 
" resignation," any thing to do with the 
termination of Sir Humphry Davy's pre- 
sidential career. I say this with a per- 
fect knowledge of the real facts of the 
case; and I defy Mr. Herapath to shew, 
by any thing better than the mere empty 
suggestions of his own inordinate vanity, 
that there was the slightest connexion be- 
tween them. 

With respect to " the correspondence," 
— so much of it at least as is now pub- 
lished, — it proves nothing whatever as to 
Sir Humphry Davy, whose name is not 
once mentioned in it from the beginning 
to the end. No. I. is a letter dated 
January 23rd, 1800, addressed by Mr. 
Herapath to Mr. Davies Gilbert, the 
then President of the Royal Society, 
in which the writer reminds Mr. Gilbert 
that he had been introduced to him 
about eleven years before, and proceeds 
to say, that he had " since then met 
with some success in unfolding a princi- 
ple which seems to him to account ma- 
thematically (///) for the laws and pheno- 
mena of gaseous bodies, heat, gravitation, 
&c," and wished that "a Memoir contain- 
ing some of the fundamental Proposi- 
tions," should be presented to the Royal 
Society, to have their judgment upon 
it. No. II. is an answer from Mr. 
Davies Gilbert, from which it appears 
that he had no recollection of the intro- 
duction alluded to, and did not very 
much like the scrape-actjuaintance style 
of his unknown correspondent. " I 
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trust," he says, "that an interval of 
eleven years will apologize for my not 
recollecting a name {et preterea nihil f) ; 
and " I must refer you to the first page 
of each volume of their (the Society's) 
transactions for a declaration of their de- 
clining, as a body, to give their opinion on 
any thing submitted to them." No. III. 
is a letter from Mr. Herapath to Mr. Gil- 
bert, announcing that he had forwarded 
his Memoir, and trusted to see it inserted 
in the next volume of the Society's Trans- 
actions. No. IV. is Mr. Gilbert's reply, 
which we shall leave to speak for itself. 

45, Rriiige-street, Westminster, June 6, 1620. 
" Dear Sir, — I hud some time since the pleasure 
of receiving your very curious disquisition on the 
causes of gravity. / read it over ; and although I 
must confess myself not satisfied with the ulti- 
mate deduction, yet 1 was much pleased with the 
great ingenuity displayed throughout the whole : 
but I entertained strong doubts on the propriety of 
laying before the Royal Societyany thing so abstruse 
and metaphysical. I therefore desired two of the 
best mathematicians in London to look at the pre- 
mises, and their opinions have confirmed my doubts. 
They say that such a work should be laid before the 
public in a separate form. I cannot present it to 
the Royal Society in opposition to their opinions, 
and consequently I mnst wait your directions to 
dispose of the Treatise in any other manner you 
may have the goodness to direct. 
" Believe me, dear sir, 

" Your very faithful humble servant, 

(Signed) '* Davibs Gilbkrt." 

No. V. is a letter from Mr. Herapath 
to Mr. Gilbert, mentioning that he is 
coming to town, and "will have the 
pleasure of calling to hear something 
further respecting the objections of Mr. 
Gilbert ana his friends." To this there 
is a note appended, in which Mr. Hera- 
path asserts, that he came accordingly 
to London, and had two interviews with 
Mr. Gilbert, in the course of which Mr. 
G. " admitted that it was possible no 
mathematician could refute the demon- 
strations, and that the conclusions per- 
fectly corresponded with facts ; but ob- 
served, " that the principles may be 
false ;" and, " at length confessed, that 
he had not leisure to read a paper of such 
length and difficulty ;" all which, every 
one must allow to oe exceeding likely, 
seeing that the only grounds for ques- 
tioning the accuracy of Mr. Herapath's 
recollection of what really passed, are, 
that Mr. Gilbert has never been known 
to be in the habit of talking arrant non- 
sense, and that there is the letter extant 
which he wrote to Mr. Herapath just be- 
fore these interviews, in which he says, 
that he did " read it (the Memoir) over** 
and was " not satisfied with the ultimate 
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deduction," &c. ,No. VI. is a letter from 
Mr. Herapath to Mr. Gilbert, in which 
he mentions some experiments he had 
made, and offers a detail of them by way 
of "appendage to my Memoir." " 1 
shall have to request," he says, " that 
you will afterwards have the goodness to 
mtonn me, as soon as convenient, whe- 
ther any obstacles remain to your laying 
the communication before the Royal 
Society. Should there be any, I shall 
have no alternative but to bring it before 
the public without delay, for my scien- 
tific character is so much involved in the 
fate of this Memoir, that I must either 
publish it, or be considered by my friends 
a mere pretender to science." No. VII. 
is Mr. Gilbert's answer, dated 25th Octo- 
ber, 1820, in which he tells his Bristol 
acquaintance (now, evidently, become a 
pretty considerable bore), " I am not 
answerable in respect to your paper and 
the Royal Society"—" There will be 
elected a new president, and, in fact, a 
new council, on St. Andrew's Day (30th 
November)" — " 1 shall be most ready to 
put your paper, with the experiments, 
into the new president's hands," &c. &c. 
And with this " glad-I-am-done-with- 
you" valedictory, ends the portion of , 
" the correspondence" now published. 

Sir Humphry Davy was the " new 
president," whose advent was announced 
by Mr. Gilbert ; and it was, I presume, 
through his treating Mr. Herapath's 
" Memoir" in the same way as his re- 
spected predecessor, that he earned for 
himself and his memory the honour of 
Mr. Herapath's abuse. Waiting for such 
Hgh|; as the sequel of the correspond- 
ence may throw on the matter, 

I remain, Sir, 

Your obedient servant, 
Philo Davy. 

Camden Hill, Way 1st, 16.'i7. 



THE " SUPERINTENDENT GENERAL " 
AND HIS "INTENDED" RAILWAYS. 

Extract from Mr. Herapath's Evidence be- 
fore the Committee on the South Eastern 
Railway. 

" You say that you are at present super- 
intendent general of about 300 or 400 miles ? 
Yes. 

" State what railroads they are? The 
Exeter and Salisbury, the Plymouth and 
and Falmouth lines ; another is tho Salis- 
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bury, Romsay, and Southampton ; and of 

COORSB THE DOVER. 

44 Have any of these been executed ? They 
are, like yours, to be sanctioned by Parlia- 
ment ; they are lines intended. 

44 How long have they been projected ; 
the Exeter one for instance? The exact 
number of months I cannot tell ; some con- 
siderable time. I know they have got 

THEIR CAPITAL." 

Extract from Report of Select Committee 
of the House of Commons on the Subscrip- 
tion List to the Dover— one of the said 
44 intended" Lines. 

" The Committee proceed to notice other 

circumstances belonging to the signature of 

some names to the deed which have come 

out in evidence during their inquiry. 

* * * * * 

'•John Herapath, of Kensington, editor 
and proprietor of the Railway Magazine, 
went to the Kent Railway Office, just at the 
time the deed was about to be lodged ; Mr. 
Hamond, and, he thinks, Mr. Green, Mr. 
Colin Smith, and Mr. Lancaster, were pre- 
sent. He thinks that Mr. Hamond and Mr. 
Green asked him to sign the deed. Some 
one in the office who asked him to sign, ob- 
served, that they would take his signature to 
the deed for 10,000/. He then signed the 
name of Spenser Herapath, of Kensington, 
gentleman, who is a son and a minor, as a 
subscriber, for 5,0001., and of his daughter, 
Maria Herapath, of Kensington, sjnnster, 
who is also a minor, as a subscriber for 
5,2501. Mr. Lancaster saw this done, and 
put his initials to the signatures. 

" The same John Herapath, in May or 
June last, signed the name of his son, Cap- 
tain Alfred Herapath, of Bristol, then a 
minor, but now of age (at his son's request, 
as John Herapath states), as a subscriber for 
5,250/." 



MR. HERAPATll'a LOVB OP TRUTH. — 
ONE PROOP MORE. 
" It is thought fitting to give this public 
challenge to you to prove, not assert, any 
thing of which, either as a man of science 
or a man of honour, he (Mr. Herapath) has 
any reason to be ashamed." — Veritas, Mech. 
Mag., April 29. 

In the newspapers of the last month, 
there appeared the following advertise- 
ment : — 

44 Eastern Counties Railway from London 
to Norwich and Yarmouth, by Romford 
Chdmford, Colchester, and Ipswich. 

44 The directors have great pleasure in ac- 
quainting the proprietary, that the works of 

THB FIRST DIVISION OUT OF LONDON of this 



important undertaking are in full progress > 
that the first call has been so well paid up, 
that the Board do not anticipate the neces- 
sity of making any further call on the share- 
holders during the present pressure ; and 
that the number of shares now registered 
amount to 61,225. 

44 By order of the Board, 

J. C. Robertson, Sec. 
4, Adelaide Place, London Bridge, April 10, 1837. . 

In a monthly journal " by John Hera- 
path, Esq.," there is the following com- 
mentary on the above advertisement : — 

44 It is pompously advertised that the works 
4 of this important undertaking are in full 
progress." From another quarter, we learn 
that 500 men are employed. Supposing 
this to be literally true, it would make, the 
line being 126 miles long, not quite four 
men to a mile, if spread over the line, — a 
very peaceable distance indeed for them. 
Why, it is hardly a man to three acres of 
the land the Company projwsed to take, 
and therefore about half enough to keep the 
weeds down in summer. Not long since, 
the Birmingham Company employed between 
10,000 and 11,000 men on the line alone of 
112 miles, and they have now 3,000 on 134 
miles. The Eastern Counties have not a 
twentieth of the former number, or more 
than one-sixth of the latter on a line four- 
teen miles longer, and yet publish that the 
works are 4 in full progress' !" 

The reader will at once detect the wil- 
ful omission, on which the whole point 
of this miserable commentary turns, 
'* First division out of London;'* — the 
44 works" of that division only are stated 
in the Company's advertisement to be. 
* 4 in full progress." 

Preceding and following the same com- 
mentary, there are some personal observ- 
ations on the Secretary of the Company, 
which are only here noticed for the pur- 
pose of mentioning, that they have been 
referred to a tribunal which takes them 
for the present out of the jurisdiction of 
the press. 



BALLOONING. 

Sir, — Since the airy flight of Mr. 
Green and his friends to Germany, pub- 
lic attention has been called to nume- 
rous suggestions for rendering practi- 
cable the travelling by means of aerostatic 
machines to any given point, and thus 
making them really useful; the mere 
going up and down, and driving before 
the wind, being as old as the very first 
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experiment fifty years ago; perhaps Mr. 
Green might be induced to step out of 
the beaten track, if any practicable scheme 
could be devised to accomplish this ob- 
ject, and his nerve and experience would 
greatly assist. If you think there is any 



thing new or likely to be useful to those 
who are pursuing this enterprise in the 
accompanying suggestions, perhaps you 
will find a corner for them. 

I should propose that the balloon be 
made with flat sides, exactly like a Macin- 



•ig. 



1. 




tosh cushion, as in fig. 1 ; or that it should ing the same internal structure as the 
assume the form of a hollow cylinder, hav- cushion, to prevent tb e interior of the cy- 



Fig. 2. 




Under from collapsing, as in fig. 2; in 
other words, the cylinder would nave the 
appearance of one of these cushions sewed 
together at the two edges, and then in- 
flated. To a balloon of either of these 
forms, I should attach a large rudder to 



be acted upon by the persons in the 
car, or in the cylindrical balloon a man 
or two might be stationed in its interior 
to manage the helm ; for want of time 
I omit many things that have occurred 
to me as to their structure and manage - 
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ment, conceiving they would suggest 
themselves to ])ersons conversant with 
the subject ; contenting myself with at- 
taching a rough sketch of my balloons, 
and merely stating that my object has 
been to reduce the resistance in front, 
and to expose a large surface at the 
stern, that may be rendered neutral by 
keeping it in the direction of the bal- 
loons course, or turning it in either 
direction, so as to alter that course ; con- 
ceiving that the wind striking against a 
rudder projecting at right angles far 
beyond the sides of the vessel would 
have that effect. If desirable, a valve 
might be added to the cylinder, so as to 
close the opening altogether when the 
wind is fair, but I doubt whether this 
would be found of much use, but in 
cases of meeting with a sluggish gale, a 
sail might be hoisted to assist the pro- 
pulsion. Lana. 

merryweather'b portable HIRE- 
ESCAPE LADDER. — MR. WIVBLL's 
CHARGE OF PIRACY REFITTED. 

Sir, — In the communication which you 
have honoured Mr. Wivell by inserting 
in your last number, he runs full tilt at 
44 a pair of wheels,** which Mr. Merry- 
weather employs on his improved escape- 
ladders ; being well aware that it would 
be altogether useless to attempt to deny 
their utility, he claims the invention, and 
endeavours to appropriate to himself all 
the merit of their employment; with how 
much justice, the following statement 
will shew. 

It was at the memorable conflagration 
of the two Houses of Parliament, while 
assisting to raise the escape-ladders which 
saved the lives of the Earl of Munster 
and some others, that the idea of em- 
ploying wheels on the top of these ladders 
first occurred to me, and their use was 
suggested by the boldness of the archi- 
tectural projections which then impeded 
the ascent of the joined ladders. After 
maturely considering the matter, I sent 
a drawing and description of a top lad- 
der-joint with wheels, to the Committee 
of the London Fire Establishment, which 
plan was subsequently published in your 
592nd number for December 13th, 1834. 
Now, Sir, I would ask, whether Mr. 
Merryweather would be likely to adopt 
the wheels from seeing Mr. W ivell's ex- 
hibition in the vestry of St. Pancras in 



183G, when my published plan was iu 
his possession upwards of fourteen months 
before r 

At page 10, Mr. Wivell savs, 44 in the 
early part of the year 1820, I gave ^ome 
attention to fire-escapes or as he has 
it in his published lectures, " I entered 
profoundly into this subject ;** at which 
time, he states, he had never seen an 
escape of any kind. This, if true, is 
unaccountably strange, and ignorance of 
what had been previously done may 
form an excuse for some portions of Mr. 
WiveU's subsequent line of conduct. 
One thing is quite certain, namely, that 
a little retrospective inquiry would, even 
at this time, greatly benefit our six-years- 
old inventor. 

It was in consequence of the numerous 
melancholy loss of lives that occurred in 
the metropolis during the years 1827 and 
1828, that the subject of escape from fire 
created a great sensation, and was dis- 
cussed at such length in your ninth and 
following volumes, as to elicit commend- 
atory notices from the public journals 
and contemporary periodicals. During 
the summer of 1828, the first society for 
preventing loss of life by fire was esta- 
blished; numberless public and private 
exhibitions of fire-escapes took place, and 
lectures were delivered on the subject 
by various able professors. Where Mr. 
Wivell was all this time, does not ap- 
pear; but we have his word, that he 
knew nothing of what was then going 
forward. 

With respect to Mr. WiveU's claims to 
originality, I may just observe, that in 
1828, Mr. Glass, in his adaptation of his 
improved chimney-sweeping apparatus 
to the purpose of a fire-escape, employed 
the jointed fishing-rod elevator witn a 
pair of wheels on the top ; precisely the 
same as Mr. WiveU's tme original of 
1829! Mr. Davies employed a similar 
elevator for his divergent-rope escape, 
exhibited in January and February, 1829! 
Wheels were also employed on several of 
the escapes exhibited at a public meet- 
ing of the Society before mentioned in 
February, 1829, especially on the top of 
a ladder-escape submitted by Mr. Hud- 
son, the founder of the Society ! 

Mr. Wivell took up the subject of fire- 
escapes at the beginning of 1829, and 
states that he suffered the loss of a years' 
time in the completion of his machine*, 
so that they must have been in an incom- 
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plete state when exhibited in August; 
the fact is, that Mr. Glass, Mr. Davies, 
Mr. Wivell, and Mr. Merryweather, were 
nearly contemporary, and their apparatus 
was in some respects similar. Mr. Mer- 
ryweather^ closely resembled that of Mr. 
Glass, while Mr. Wivell's was most like 
Mr. Davies's. In the two last named 
machines, dependence was placed upon 
some person being at the window above, 
to take hold of the escape and attach it 
to some suitable object, while the escapes 
of Messrs. Glass and Merryweather had 
the merit of being independent of any 
previous provision, or of any personal 
effort from the parties in danger. All 
these, and several other similar contriv- 
ances, however, have been consigned to 
he tomb of all the Capulets, by the intro- 
duction of improved machines, infinitely 
adapted to the objects in view. 

I can readily believe, that each of the 
parties I have named are entitled to ori- 
ginality of invention; that all of them 
produced their respective contrivances 
without any knowledge of what the 
others were doing. Were I, however, to 
adopt the uncharitable and ungenerous 
language of Mr. Wivell, I should be 
compelled to say that his escape was a 
" direct copy " of Mr. Davies's " true 
original." 

Mr. Wivell has a most undoubted 
right " to do what he likes with his 
own," even to the extent of paying a 
good round sum for permission to intro- 
duce his fire-escape into the last new 
pantomine, or of adopting any other 
equally expensive and unlikely mode of 
giving all due publicity to his efforts. 
He may rest assured, however, that this 
sort of notoriety will never compensate 
for want of merit in the machine, nor 
will he in any way forward his own inte- 
rests by endeavouring to depreciate the 
merits of more successful rival!?*. 

After what has been stated in this 
communication, perhaps Mr. Wivell will 
see the great impropriety of talking about 
" mechanical powers that require the uni- 
ted help of others/ 1 and will in future 
scrupulously avoid all mention of " bor- 
rowed robes." With respect to the 
former, he might take a useful lesson; 
as for the latter, he comes so late into 
the field, that the tables will be inevita- 
bly turned against him whenever he talks 
about piracy. 

I would also recommend him to un- 



CYCLOI\KDIA. 

derstand the exact nature of his own in- 
ventions, and endeavour to make himself 
acquainted with the true production of 
others, and not again commit himself by 
saying, as he has done in the case of 
Merryweather's elevator, it is " in every 
respect like mine," when such is not the 
case. 

Should Mr. Wivell disregard these 
friendly hints, and reject this useful ad- 
vice, he may expect to continue lament- 
ing the loss of time and money, and 
frequently find himself repeating his sin- 
gular exclamation, " I am at a loss to 
guess why my exertions for the welfare 
of the public have hitherto received no 
patronage!" 

I am, sir, yours respectfully, 

Wm. Baddkley. 

April 11, 1837. 

■ m 

THE PENNY CYCLOPEDIA. 
LETTERS B AND C. 

Never surely was anything more ' un- 
happily named than the " Penny Cyclo- 
paedia." Hardly had it emerged into 
notice, before, by regularly publishing a 
double number every week, its price was 
raised to twopence, and from twopence 
it soon rose in the same way to three- 
pence. Even the penny plea that might, 
until then have been in a manner main- 
tained, that by charging no more than a 
penny for each sheet, some right to the 
title was still made good, was at the 
same time utterly knocked on the head 
by a measure which gives a strong idea 
of the good faith and liberal commercial 
spirit of the Useful Knowledge Society. 
The singular measure was now adopted 
(for what reason we could never learn,) 
of publishing the parts at a quicker rate 
than the numbers, so that those who 
chose to take the work weekly, instead 
of monthly, had a fair prospect of find- 
ing themselves in the middle, about the 
time the purchasers of parts arrived at 
the end. By this very ingenious ar- 
rangement the general body of the readers 
was of course driven to prefer the parts, 
and here, a new principle, a great favo- 
rite of the Society's came into action. In 
each twelvepenny part of the Penny 
Cyclopsedia, only eleven sheets of letter 
press were given, the additional penny 
thus levied on its purchasers, being 
stated to be due for the four pages of 
brown-paper cover occupied with ad- 
vertisements for Rowland's Macassar 
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Oil, Harvey's Anti-Drastic Aperient 
Pills, &c. &c. The purchasers might 
have replied indeed, that by taking a 
shillingsworth, instead of a pennyworth 
at once, they considered that they oc- 
casioned to the parties who published, 
a saving of time and trouble, much more 
than equivalent to the cost of a wrapper 
filled up with advertisements of every 
description that offered; and the sim- 
ple fact of no other firm's making 
such a charge, but that of Brougham, 
Charles Knight and Co., sufficiently 
proves the correctness of the view. 
However just these deductions might 
be, the letter-press deduction was made, 
and the tide of Penny Cyclopaedia ren- 
dered more absurd than ever. Shortly 
afterwards the price of the parts was 
raised to eighteen-pence, and only six- 
teen sheets of letter-press given, the 
purchaser being thus mulcted of another 
penny, on account forsooth of the cost 
of sewing. Nay, there seems some in- 
tention of carrying the system still fur- 
ther, but in a still more stealthy way. 
In part 50, for March, price H\ 6</., only 
fourteen sheets were given, and it was 
stated in the wrapper that the next part 
would contain eighteen, to make up for 
the deficiency. In part 51, for April, 
we find, however, only sixteen sheets, 
the usual number, and neither in the 
wrapper nor anywhere else do we see a 
word of apology. It may be said, that 
in making this strict inquisition after 
pennies, we are " cutting too close" — 
that the work is still cheap at eighteen- 
pence, for sixteen, or even for fourteen 
sheets. We feel no disposition to deny 
this ; but we do feel in common with 
the world in general, a great indisposition 
to have our money wrested from us " by 
any indirection." After the flourish of 
trumpets that was made about publish- 
ing a cyclopaedia for only a penny a 
sheet, an absolute penny and nothing 
hut a penny — with the penny principle 
indelibly branded, as it were, into the 
work by means of its very title, after 
this, the extraction of one additional 
farthing from the pockets of the pur- 
chaser, is neither more or less than a 
breach of contract. Besides, we must 
remember that " every little makes a 
mickle." If we take the number of 
purchasers of the Penny Cyclopaedia at 
only 15,000 (or about a twelfth of what 
has been stated as the number of sup- 



porters of its kindred magazine) this 
alone will make the overcharge oi two- 
pence per monthly part amount to the 
respectable sum of fifteen hundred pounds 
a ijfttr, to not one :nrthing of which has 
the Society any ri«ht. 

There is another point in which the 
original principle has also been lost eight 
of. The extent of the work as fir^t pro- 
jected was to be eight volumes. At the 
time the letter A was concluded, we 
pointed out, that if continued upon the 
same scale, the Cyclopaedia must at least 
occupy forty. The scale increased in- 
stead of decreasing, and while A had only 
taken up two volumes and about two 
fifths, to B the editors gave two and 
three quarters. By this time, however, 
the publisher had probably begun to 
intimate the necessity of " pulling up" a 
little. In an " advertisement" prefixed 
to volume the sixth, it is acknowledged 
that the continuance of the support the 
publication had obtained, must depend 
upon its being completed within a rea- 
sonable period, and in a moderate num- 
ber of volumes. This advertisement 
will serve as a convenient text for our 
further remarks. It proceeds thus : — 

" It has been the constant endeavour of 
the editor, and the gentlemen who contri- 
bute to the Encyclopaedia, to render the 
articles as concise as was compatible with 
preserving their value, and experience 
will now enable them to effect this object 
more completely than has already been 
done." 

Nothing can seem more ludicrous to 
a reader of the Cyclopaedia, than this 
attempt on the part of its writers to 
claim the merit of conciseness, the very 
last to which they have any pretensions. 
To say nothing of the article on " Ante- 
lopes" in forty-four columns, for which 
some apology was offered, or that on 
" Boroughs" in sixty (containing about 
as much as a common octavo volume,) 
for which there was none, — considering 
these two as exceptions, which do not 
effect the general character of the work, 
it is notorious that all the articles on so 
extensive a subject as natural history, 
always have been, and continue to be, of 
a most disproportionate length. The 
notices of quadrupeds are commonly 
eked out with lengthy extracts from the 
most modern writers, who have de- 
scribed them; entertaining enough as- 
suredly, but still out of place, " pleasant 



Digitized by Google 



76 



TMB PENNY CYCLOPJJD1A. 



but wrong." By this means the article 
" Bison M is made to occupy thirteen co- 
lumns, the article " Bear" no less than 
three and twenty, and so on in propor- 
tion. With shells, insects, fossils, &c. 
the case is worse ; the superintendent of 
that department has not only the fault 
of being lengthy, but the crime of being 
tedious ; his researches are of the dullest, 
dryest and dreariest description, of no in- 
terest whatever to any but a confirmed na- 
turalist, and possessing no claim whatever 
to appearance in a cyclopaedia of general 
information. The "value" of these ar- 
ticles would be considerably increased 
by shortening them uineteen-twentieths. 
And in addition to these established 
encroachers upon the space of the Cyclo- 
paedia, there is a third, a minute bio- 
grapher of Scotch lawyers, whose articles 
are quite unsusceptible of any improve- 
ment, but ought never by any chance to 
appear in the Encyclopaedia at all. To 
resume. 

" Added to this, many of the articles 
already published, are necessarily of 
greater length than those which are to 
come ; for advantage has been taken in 
most cases to explain the general prin- 
ciples of a subject on the first notice of 
a word connected with it ; and in many 
instances it has been considered advi- 
sable to give under one head, or title 
such a general view of a subject as will 
render it sufficient in many subsequent 
heads or titles to refer to the general 
article." 

This assertion unfortunately happens 
not to be correct, for the general method 
of the Penny Cyclopaedia is not to assem- 
ble a number of articles under one head, 
but to distribute one into several. Under 
the title "Architecture," for instance, 
we in most Cyclopaedias find the whole 
subject treated of; in this, we are, after a 
few general observations occupying two 
pages and a quarter, or about one fifth 
of the space allotted to an account of 
the " Bear," referred to seventeen sepa- 
rate articles to come, of which at the 
time this advertisement was published, 
only one had appeared, and that one of 
the least consequence. In like manner 
the article " Bridges" is remarkable, for 
shortness — occupying only five columns 
— while that on " Blackfriars Bridge" 
in particular, takes up three and a quar- 
ter, and similar articles on " London" 
" Southwark" and we know not how 



many other bridges ma> of course be 
expected to follow. The account of the ' 
university, under the head of " Cam- 
bridge," is hardly more than a page in 
length; but hitherto there has been a 
separate article on each hall, and each 
college, both there and at Oxford. We 
need not weary the patience of the reader 
with more instances. These are, we 
should think, quite enough to show that 
the assertion thus positively made, on a 
subject of which, assuredly the com- 
mittee ought to be cognizant, is altoge- 
ther groundless. We proceed. 

" Without any material alteration of 
the present scale as regards the length 
of the more important articles, the com- 
mittee feel assured that somewhat more 
than a fourth of the whole Cyclopedia is 
now published, and they therefore pro- 
pose that the work shall be completed 
in eighteen volumes of the present size, 
and they pledge themselves that it shall 
not exceed twenty volumes." 

The vagueness of language in this 
passage is remarkable. " Without any 
material alteration, as regards the length 
of the more important articles." It is 
evident enough, that the writer of the 
advertisement feels, what he is loth to 
acknowledge, that the assertion he is 
just about to make is too, rather too 
glaring to be received. The committee 
. may indeed decide very comfortably 
among themselves, that a Cyclopaedia 
which has arrived at the letters Buf, 
or not quite got through the second let- 
ter of the Alphabet, may be fairly con- 
sidered as having discharged one quar- 
ter of its duties, which are to perform 
the circuit of the whole twenty-six, but 
it is more than questionable if the pub- 
lic will subscribe to the correctness of 
such an opinion, based as it is, upon 
statements like those we have just ex- 
amined. The real purport of the " ad- 
vertisement" appears to be this, that the 
" committee" did at length become sen- 
sible of what every body else had dis- 
covered before them, that the Cyclo- 
paedia was being conducted on a plan of 
the most immoderate dimensions, and 
that they resolved thereupon to contract 
the scale, though still unwilling frankly 
to acknowledge their mistake. Untaught 
by their previous experience of the 
danger of making pledges in the dark, 
they determined likewise, in the spirit of 
an Irishman who makes a vow against 
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the " liquor" to tie themselves down to 
a definite number of volumes, in order, 
as it were, to take security to themselves 
against their own irresolution. 

And what (to quit the advertisement 
and return to our original inquiry,) has 
been the result of all this. The letter 
C was begun with these protestations of 
reform ; it has now been brought to an 
end, and it will be found on examination 
to occupy two volumes and nearly 190 
pages, the space occupied by the letter 
A being two volumes and 220. The 
first three letters of the alphabet have 
thus each taken up on an average about 
two volumes and a half, and the remain- 
der are calculated by " the committee" 
to require no more than about half *a 
volume each. The calculation is evi- 
dently absurd. It is plain that their 
plan of curtailment has failed, and that 
either the second pledge must be aban- 
doned like the first, or that the latter part 
of the Cyclopaedia must be " scamped." 

And what has led to the failure of the 
attempt to confine the work in moderate 
bounds? The editor (if there bean editor) 
has evidently not yielded to his fate 
without an effort on liis part. The geo- 
graphical articles of the earlier volumes 
of the Cyclopaedia were universally al- 
lowed to possess particular excellence. 
They are now reduced to the level of 
their brethren in other works of the 
kind, by apparently, an unceremonious 
use of the editorial scalping-knife, if, 
indeed, the original contributor of the 
chief portion of this department have 
not retired altogether. The inferiority 
is unquestionable. One of these articles, 
for example, affords an excellent instance 
of a defect which is observable in many 
other parts of the Cyclopaedia. It is 
that on " Candy," in Ceylon. After a 
short and dull account of the town, we 
have a paragraph devoted to its history, 
in which we are informed, that in the 
beginning of 1803, a British force entered 
the Candian territory and took Candy, 
but on the following June, the garrison, 
then in a sickly state, was attacked by a 
native force, and obliged to capitulate. 
All these disasters of 1803 are related 
with sufficient minuteness, and we are 
then left to suppose, that since that time 
the Candians have " ruled the roast" in 
Candy. Not a hint is given of what is 
in fact the case, that in 1819, sixteen 
years after, the English, at the invitation 



of the Candians themselves, again en- 
tered their territory, dethroned their 
king, took possession of his territories, 
and have ever since retained them ; that 
several improvements have been effected 
there by Sir Wilmot Horton, and that 
the formerly barbarous inhabitants have 
now some tincture of civilization. In 
this article in fact, the writer has omitted 
precisely what was most interesting, and 
it would be well for the Cyclopaedia if 
this were the only instance of the kind. 
Unfortunately, this rather considerable 
defect is constantly recurring. Under 
the head of " Cape of Good Hope," for 
instance, in the same part with Candy, 
we are told of that colony's being set- 
tled by the Dutch ; but we do not hear 
a word of its now being in possession 
of the English ! Still in the same part, 
in the article on " Canterbury," we hear 
nothing of its having been, lor upwards 
of three hundred years, the principal 
place of pilgrimage in England, and in 
that capacity renowned all over Europe. 
Again, in the same part, under the head 
" Carolina, South," which professes to 
contain a history of that state, we find 
nothing of the agitation on the question of 
nullification, which constitutes the most 
interesting part of the recent history of 
the United States. We could go on 
enumerating more instances of this kind, 
but four of tins magnitude in one part 
are probably enough. 

The articles on Biography are now, 
as they always have been, inferior to 
those on Geography, and in much the 
same proportion. The lives of foreigners 
are often written with the most incred- 
ible carelessness. Thus, in that of 
Henry, Count von Bruhl, the Saxon 
minister, his character is quoted, as 
given by Frederick the Great, who is 
about as good an authority on that sub- 
ject as Bonaparte on the character of 
Lord Castlereagh. " Bruhl," we are 
afterwards told, *' involved Saxony in a 
war against Frederick II., who made the 
whole Saxon army prisoners in the 
camp of Pirna, while the King and 
Bruhl escaped into Poland. After the 
peace they returned to Dresden, where 
Augustus soon after died." To say 
nothing of the omission of all dates in 
this statement, it may be remarked, 
that the struggle in which Bruhl is 
stated to have involved Saxony, was 
commenced by Frederick the Great with- 
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out any declaration of war, and that 
this contest, which from the statement 
of the writer in the Cyclopaedia, would 
appear to be nothing but an insignificant 
scuffle between Prussia and Saxony, was 
in truth the Seven Years War, not only 
carried on between these two powers, 
but by Austria, Russia, Denmark, Swe- 
den, Spain, France and England, and 
fought with desperate energy in all 
quarters of the world, with results which 
still materially affect the the destinies of 
Europe, America and Asia. So much 
for this enlightened historian with his 
Bruhl involved Saxony in a war." 
The literary information is often as im- 
perfect as the political. We are told of 
Burger the German poet, that " his 
Leonora has been translated into Eng- 
lish — Burgers Leonora by Wm. Robert 
Spencer, fol. London, 1796.*' We beg 
to inform the biographer that Burger's 
Leonora, or rather as it is usually writ- 
ten Lenora, has been eight times trans- 
lated into English ; one of the said trans- 
lations having been the first production 
of an obscure Edinburgh lawyer, who 
afterwards attained some notoriety by 
writing " Religious discourses," and 
pamphlets on the banking system — one 
Walter Scott. This life of Burger is 
remarkable for other omissions, which 
are not here worth particularizing. Our 
own poets fare little better. In the short 
and scanty notice of Bloomfield, there 
is no mention of his " May Day with the 
Muses." The lives of Crabbe, of Cole- 
ridge, &c. are written with a strange 
abruptness and disagreeable vagueness 
of statement, which afford a model of 
what a short biographical sketch ought 
not to be. 

The principle of curtailment however, 
has been carried still further than this. 
These omissions are small ones, even 
taken all together, compared with one 
gigantic gap in the articles of the letter 
C. There is no notice whatever on the 
important subject of " Carpentry." 
As, when the Cyclopaedia w^s first an- 
nounced, it was recommended as espe- 
cially calculated from its cheapness, and 
the style in which it was to be written, 
for the patronage of the mechanic and 
the artisan, it is needless to add any 
comment. 

In spite of all this, the letter C has 
still, as we have already remarked, at- 
tained to a length altogether dispropor- 
tionate with the intended extent of the 



work. This is easily explained. What- 
ever other biographies have been shorn 
of their fair proportions, the biographies 
of Scotch lawyers, whether advocates or 
writers to the signet, have been as yet 
protected from the sacrilegeous hand of 
mutilation ; however the descriptions of 
lands and cities may have been docked, 
those of " Cryptaceous Mollusks," " Cu- 
licides," " Cephalopoda," and so forth, 
still flourish in their original luxuriance. 
The articles on natural history, are in 
fact the consuming canker of the work. 
Without actual inspection a reader can 
hardly form an idea of their ludicrous 
minuteness. We must for the sake of 
illustration, quote one specimen; the 
• following is the description of " Mactra" 
a genus of " Fossil Amphidesmata," 
belonging to the family of " Conchacea," 
under which latter head we find it : — 

" Animal oval, somewhat thick, with 
the borders of the mantle thick and 
simple, furnished posteriorly with two 
tubes, but little elongated and united; 
branchial lamina small and nearly equal; 
foot oval, trenchant, very long, angular. 
Shell transverse, inequilateral subtrigo- 
nal, sometimes a little gaping at the 
sides ; urnbones protuberent ; hinge 
with one cardinal tooth, folded into the 
the shape of the letter V, the point being 
nearest the umbo and the branches di- 
verging from it ; posterior to this, and 
very close to it, is a very thin sharp 
tooth : sometimes the branches of the 
folding tooth are separated at the base, 
forming two diverging teeth ; ligamen- 
tal pit immediately behind the angu- 
lar tooth, and projecting within the 
shell Lateral teeth, two on each side 
in one valve, one on each side in the 
other, diverging from the urnbones, and 
very near the margin, thin, mostly 
elongated, and the inner ones more pro- 
minent than the outer, but in some 
species very short, in the thicker species 
perpendicularly striated. Muscular im- 
pressions two, lateral distant ; pallial im- 
pression with a small sinus. Ligament 
consisting of two portions (as usual) one, 
by far the larger, internal; the other 
external. In some species the urnbones 
are separated, and the ligament forms a 
deep pit extending both within and with- 
out to the point of the beaks ; of this 
Mactra Spengleri is an example." 

We dare say our readers will excuse 
our quoting the scientific divisions of 
this genus into Mactra gigantea, Mactra 
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trigonella, and so forth, including one 
which might seem to bear some covert 
reference to the minute naturalists of 
the Cyclopaedia, Mactra stultorum. We 
are confident likewise, that they will re- 
quire no further explanation of the causes 
why a- Cyclopaedia, which thinks it ne- 
cessary to treat in this style of every 
fossil shell in existence, should appear 
disposed to prolong its continuance to 
the " crack of doom." 

To conclude: if there be really a 
committee to whom the destinies of the 
Penny Cyclopaedia are confided, the best 
thing they can do, would 6eem to be to 
send their writers of natural history 
about their proper business of compiling 
separate cyclopaedias of oryctology, and 
all the rest of the ologies, for oryctologists 
and all the rest of the of ologists. They 
mi^ht then give a greater extension to 
their articles on history, biography, geo- 
graphy, and above all, on the applied 
sciences and the useful arts, and might 
thus, possibly, without allowing'^the lat- 
ter part of the work to present too glar- 
ing a contrast to the former, (except in 
the natural history, the chance in which 
would be hailed by their readers in ge- 
neral with the extreme of pleasure) com- 
plete the undertaking, not in twenty, but 
m thirty volumes. 

This the committee might do, but, as 
before intimated, there seems good rea- 
sons for doubting if there be any com- 
mittee that troubles itself about the mat- 
ter. The list of committee-men which 
appears on the cover, is a very clumsy 
farce. Under the head of " Madrid, 
we have found for the last year or two 
the name of " Signer A. Munoz de 
Sotomayer," who most assuredly, if he 
feel any interest in the credit of the con- 
cern, would have written off before now 
to inform these learned Thebans, that 
though Signor is certainly the Italian 
term for " Mr" — the Spanish equivalent 
is ** Senor." Again, under the head of 
" Calcutta," Lord William Bentick is 
8 till regularly put down as a member of 
the " Local Committee," though one 
would think it notorious to every one who 
wields a pen, that he has long been suc- 
ceeded in his office of Governor General, 
by Lord Auckland, has returned to 
Europe, and now sits in Parliament as 
M. P. for Glasgow. A list drawn up in 
such > a state as this, of course proves 
nothing, but that the parties mentioned 



cannot by any possibility act as commit* 
tee-men, whatever use they may allow to 
be made of their names. 

ON THE HEIGHT ATTAINABLE BY BAL- 
LOONS. BY MR. CHARLES GREEN. 

(From the Times.) M 

Sir, — A paragraph has lately appeared in 
several of the newspapers, professing to be a 
calculation of some scientific gentlemen, that 
if the great Vauxhall balloon were to b« fully 
inflated with pure hydrogen gas it might be 
made to attain an elevation of 15 miles, or, 
in other words, about three times the altitude 
of the highest mountain in the world. 

With all due deference to these scientific 
gentlemen, such a calculation is quite erro- 
neous ; and, without wishing to indulge in 
the marvellous (which persons on subjects 
of this description are more or less inclined 
to), permit me to state the result of my own 
experiments and observations, as fully proved 
by the barometer when applied by me to 
aerostation. If the balloon on leaving the 
earth have the mercury in the tube of the 
barometer standing at 30 inches, the mercury 
will, at an elevation of one mile, have falleo 
below 25 inches ; at two miles below 21 in. ; 
at three miles below 1 7 inches ; and at four, 
below 14 inches. It is therefore evident 
that the atmospheric pressure on the mer- 
cury at an altitude of a little more than three 
miles and a half is reduced from 30 inches to 
15 inches, thereby showing a reduction of one 
half of the whole atmospheric pressure:} the 
consequence of which is, that the gas in the 
balloon during its ascent to this elevation 
would have gradually expanded and occupy 
nearly double the space of that which it did 
on the earth's surface ; it then follows in re- 
gard to the Vauxhall balloon, which contains 
70,000 cubic feet when fully inflated on leav- 
ing the earth, that after having attained the 
above elevation of 3^ miles, one half of the gas 
must have been allowed from time to time to 
escape by means of the valves, so as to allow 
for this gradual expansion of gas, and likewise 
to prevent the balloon from bursting ; the 
effect of which loss of gas is, that the ori- 
ginal ascending power of the machine has 
been by this time reduced to one half, and in 
order to prevent the balloon from decending, 
the aeronaut has been obliged to part with 
one half of his ballast and weight that he 
had originally taken with him. 

It is therefore obvious that no advantage 
(except in the balloon's appearance) is gained 
by the aeronaut in having the machine fully 
distended on its first leaving the earth, and 
that if his only object be to attain a great 
altitude, it is better to ascend in the first 
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instance with the balloon only half in- 
flated, by means of which the trouble to 
the aeronaut of having to part with gas 
and ballast is thereby saved and, indeed, 
even in a pecuniary point of view, there 
would be a saving of one half the expense 
for gas, which would not exceed 120/., 
inasmuch as the cost of generating 70,000 
cubic feet of pure hydrogen gas would amount 
to 240/. The legitimate induction from the 
foregoingfacts amounts to this, that the Vaux- 
hall balloon cannot be made (by one person 
only to ascend with it) to attain a greater 
elevation than 10 miles, on account of the 
great expansibility of the gas at that altitude, 
arising from the extreme diminution of 
atmospheric pressure, as it would at that 
height occupy by its expansion six times the 
space or volume of that which it did on the 
earth's surface ; consequently, there would 
then be left in the balloon 12,000 cubic feet, 
which, although at that height it would be 
quite sufficient to fully distend it, would be 
no more than sufficient to support the weight 
of the balloou, netting, car, appendage, and 
aeronaut. 

In the above calculations, no allowance 
has been made for atmospheric temperature, 
which is continually varying, according to 
the seasons and other local circumstances, 
but still not sufficient to make any material 
alteration worth notice. 

Charles Grf.kn. 

April, 18H7. 



XOTKS AND NOTIfR*. 

Steam Navigation of the Atlantic — Every thing 
promises that it will not be long ere the Atlantic 
is ploughed as regularly by steamers as it is row by 
sailing vessels ; indeed, all things considered, the 
strangest thing about the matter is, that the object 
should not have been effected many years ago. 
Steam boats, of a peculiar construction, are now 
building at New York for the Packet service, be- 
tween that port and Liverpool ; and another is 
constructing at Blackwall for an English company, 
who do not, however, anticipate that they shall be 
able to commence operations before the Spring of 
of 1838. Meanwhile a steamer plies regularly be- 
tween London and Jamaica. It has, we believe, 
performed the trip several times, although the fact 
has attracted very little attention. Of the vast uti- 
lity of the improvement no doubt can be enter- 
tained, especially at the very moment when, not- 
withstanding the anxiety of the mercantile world 
for American intelligence, the sailing packets have 
been detained by contrary winds, in sight of the 



English shores, a longer period than might bars 

t>uffu-ed fur the whole voyage. One ship, during 
the recent easterly winds, it is suld, was detained in 
soundings no less than thirty-five days j the trip 
from Liverpool to New York has often been effected 
in thirteen. 



Fine Arts—The Napoleon Medal.— -The 
medal machine engravers have just produced a i 
specimen of their art, on the same scale as their 
well-known portrait of Louis Philippe. The head 
of Napoleon occupies the centre, and this is sur- 
rounded by a series of medallions of his most cele- 
brated marshals ; most of whose faces, by the 
way, bear considerable resemblance to those of the 
monkey tribe, especially that of Marshal Ney. The 
whulc has evidently been very elaborately executed, 
but the effect, upon the whole, is not equal to that 
of some of their former productions. We think 
Mr. Bate would find no difficulty in surpassing it, 
and hope It will not be long before he enters the 
" field in force." In such matters, delays are dan- 
gerous, as he has had pretty good reasrftl for 
knowing. . » 

Cheap Travelling.— Such is the extent to which 
competition is carried among the owners of the 
Northern steamers, that is possible to perform the 
voyage from London to Edinburgh, four hundred 
miles by land, fur no more than seven shillings ' 
This is effected by making Hull a half-way-house, 
the lowest fare to which, from London, is fuo 
shilling* only ! 

The March of Science anticipated. — From Sir 
Robert Walpoles Private Correspondence we. ex- 
tract the following morceau. — " My presen land 
sole occupation is planting, in wflieh I have macu 
great progress. The deliberation with which trees 
grow is extremely inconvenient to my natural impa- 
tience. I lament living in so barbarous nn age, 
when we are come to so little perfection in gar- 
dening. I am persuaded that 160 years hence it 
v» ill be as common to remove oaks ISO years old as 
it is now to transplant tulip roots. I have even 
begun a treati- u or panegyric on the great 
veries made by posterity in all 
wherein I fhall particularly descant on the 
and cheap convenience of making trout rivers. 1 
shall talk of a secret for roasting a wild boar and 
a whole pack of hounds alive, without hurting 
them, so that the whole chase may be brought up 
to table ; and for this secret, the Duke of New- 
castle's grandson, If he happen to have a son, is to 
give a hundred thonsuud pounds. Then 
lightfulness of having whole groves of 
birds, tame tigers taught to fetch and carry, 
spying glasses to see all that is doing in 
with a thousand other toys, which we now look 
upon as impracticable, and which pert posterity 
would laugh in one'B face for staring at, while they 
are offering rewards for perfecting discoveries, of 
the principles of which we have not the least 
conception." With respect to Walpolc's first idea, 
his prophecy has been fulfilled to the letter. Sir James 
Stuart, of Allnnton, some time ago. Invented a 
method of transplanting grown trees, 
in Lanarkshire, a naked and unadorned estate, 
in a few years, by its proprietor's ingenuity, con- 
verted into a delightful, well 1 
dence ! 
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Lambert's patent double action 

» • ■ 

PUMP. 

Sir,— When calling the attention of 
your numerous readers to the peculiar 
advantages offered by the form of a pump 
called after its inventor, M. de la Hire, 
which has a double action, I observed, 
that " we have but few instances of its 
adoption, and considering its advantages 
it is surprising that it is not more fre- 
quently put into practiceC*** 

Although a model of this pump nearly 
always forms part of the apparatus of an 
hydraulic lecture table, I never knew of 
the existence of more than one full-sized 
pump of this description, which, I believe 
is, to this day, to t>e seen in the shop- 
window of a plumber, nearly opposite 
the church at Newington, Butts. I am 
induced to suppose, that the somewhat 
inconvenient and difficult form of con- 
struction adopted by M. de la Hire, has 
had much to do with keeping back this 
invention from general use, and I am 
ratner connrmea in tnis opinion, trom 
the circumstance of a more recently in- 
vented pump on a similar principle, hav- 
ing already come into very extensive 
employment. 

The accompanying drawings (see front 
page) represent a patent double-action 
pump, manufactured by Messrs. Lam- 
bert and son, New Cut, Blackfriars Road, 
in which all the advantages sought to be 
obtained by M. de la Hire are fully re- 
alized, in combination with convenience 
and even elegance of construction. 

Fig. 1 is a front view of Messrs. Lam- 
bert's pump ; A is the working barrel ; 
B the valve and delivery chamber; C 
the feed-pipe, and D one of the delivery 
pipes. There is a second exit at E, 
furnished with a screwed nosel, and 
closed with a cap. Fig. 2 exhibits the 
internal disposition of all the working 
part s ; A, as before, being the barrel — B 
the valve chamber, etc. F is the metallic 
piston with cupped leathers. The piston- 
rod works in an air-tight manner through 
a stuffing-box at the top of the barrel, 
its upper end traversing in a guide, and 
connected by slings to the handle 6. 

The action of the pump is as follows : 
on raising the handle G the piston F is 
depressed, and a vacuum formed in the 
upper part of the working barrel, in 
consequence of which, the water, urged 

♦ Vol. 13, page 481. 



by atmospheric pressure, rushes up the 
feed pipe from the well, etc., passes 
through the valve h, and fills the void 
left by the downward motion of the pis- 
ton. On reaching the bottom of the 
barrel, the motion is reversed ; the pis- 
ton ascends, driving before it the water 
contained in the upper portion of the 
cylinder, which passing down the pipe 
through which it entered, raises the valve 
i and enters the chamber M. At the 
same time, the ascent of the piston causes 
the water to raise the valve k t and pass 
through another pipe at the back, com- 
municating with the lower part of the 
barrel. At the next descent of the piston 
this water comes back again, and raising 
the valve I, enters the delivery chamber 
M; so that the whole contents of the 
cylinder are expelled both in the up and 
down strokes of the pump. 

In this engine, which differs but little 
in appearance or expense from the com- 
mon lifting force-pump, twice the quan- 
tity of water is delivered in any given 
number of strokes, consequently there is 
only half the wear. The labour, friction 
and liability to derangement, as compared 
with the work performed* are greatly 
diminished ; at the same time, the screw- 
ed nosel E affords the opportunity of 
applying any length of leather-hose and 
a Draneh-pipe which furnishes a very 
powerfulandefficient domestic fire engine. 
The ascending service-pipe is attached to 
the orifice D, with a stop-cock at any con- 
venient distance above the joint, for shut- 
ting off the communication in that direc- 
tion whenever the hose is employed. Al- 
though the stream is continuous without 
the introduction of an air-vessel, yet 
when the pump is intended to be fre- 
quently employed in this way, it is bet- 
ter to be equipped with that appendage, 
the stream being more uniform and ca- 
pable of being directed with much greater 
precision. A cylindrical air-vessel with 
hemispherical ends, should be attached at 
D, ana the ascending service-pipe led off 
from the top of it. 

Mr. Lambert has just applied a small 
pump of similar construction to the 
foregoing, to the purposes of a water- 
closet, with considerable success; on 
raising the handle, the basin is emptied, 
at the same instant a jet of water rushes 
in and effects the perfect cleansing ; on 
depressing the handle, the basin shuts, 
and a second discharge of water enters 
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remains in the basin till it is again 
By means of this arrangement 
an elevated cistern of water above the 
closet is dispensed with, an advantage, 
in many situations of first-rate import- 
ance. The water being raised by the 
party using the closet, is used in the 
exact quantity and at the precise time it 
is required, tnereby most effectually pre- 
venting both loss of labour and waste of 
water. 

In all cases where water has to be 
raised in large quantities, or to consider- 
able heights, this pump will be found ad- 
mirably adapted for the purpose, as well 
as being an excellent stationary fire- 
engine for manufactories, theatres, man- 
sions, &C. 

I remain Sir, 

Yours respectfully, 
Wm. Baddeley. 

March 16. 1887. 



GEOLOGICAL ARGUMENTS IN PAVOUR 
OF MACKINTOSH'S THEORY OP THE 
UNIVERSE. 

Sir, — I said in my List letter that the de- 
position of a moon was the only reasonable 
mode of accounting for the varied eleva- 
tions of strata, and that the doctrine 
of central heat being the only cause, is 
wrong ; and if I do not intrude too much, 
I will occupy a part of your pages with 
remarks on this head. That the strata 
has undergone considerable alterations, 
both in position and character, since its 
first deposit or formation, is a fact which 
cannot be disputed, and it has received 
the sanction of all geologists, who, how- 
ever, disagree as to the causes of the 
varied arrangement of different beds, as 
also of their contortions and elevations. 
The strata all over the world present an 
appearance of having at one period been 
subjected to a violent turmoil, accom- 
panied with great pressure; and geolo- 
gists have canvassed many a theory in 
vain to account for these effects, the 
causes for which combined, have never 
yet been found. If we for a moment 
reject the pressure, and confine ourselves 
to invent a theory which shall only ac- 
count for the fractures and elevations, 
we may, as many geologists fancy they 
have done, soon bring to light causes 
actually sufficient to explain these phe- 
nomena ; but if the contortions of some 



of the strata, occasioned as they are by 
violent pressure, be taken into account, 
the best of the yet invented theories is 
at fault. The theories of Werner and of 
Hutton have in a great measure given 
way to others of a more modern school. 
The Huttonian idea that there were alter- 
nate periods of disturbance and repose, 
or paroxysmal convulsions at particular 
periods, though supported, and in a 
great measure revived, by a Playfair — 
with the Wernerian, that all the mate- 
rials of the globe were once held in solu- 
tion by water, have in most instances 
given way to theories of a medium cha- 
racter; most geologists of the present 
day attributing all the effects we now 
see to causes at present in operation. 
But are we to suppose that things were 
always as they are at present, or that in 
past ages no more causes were in opera- 
tion than there are now ? Are we to have 
now, when society so prides itself on 



members, the same trouble in ii 
ing to the world a theory which accounts 
for the irregularities of the strata by the 
deposition of a satellite, as men of the 
past age had in shewing that the world 
was more than 6,000 years old, or that its 
temperature was formerly much greater 
than what it now is ? Are the theories of 
a Cuvier, a De la Beche, a LyeU, a Buck- 
land, a Ure, or a Penn, as perfect as it 
is possible for man to make them ; or have 
they their defects, and must they conse- * 
quently give way to those of more ma- 
tured growth, founded on the experience 
of these theories, and all the new and 
important facts which are every day be- 
ing brought to light i I think as others 
gave place to these, so these in their turn 
must give place to such as may follow 
after; their known defects eradicated, 
and a new theory founded which future 
generations must criticise and add new 
features to, occasioned by the develop- 
ment of new facts. 

That a resisting medium exists in 
space is now rendered extremely pro- 
bable, and may be proved more espe- 
cially by observations on comets, whose 
tails are often curved, bending towards 
the region the comet has left; and also, 
as Sir J. Herschell expresses it, that the 
periods are constantly diminishing ; or, 
m other words, the mean distance from 
the sun, or the major axis of the ellipse, 
dwindling, by slow but regular degrees. 
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If it be true that there is a resisting 
medium, it follows that all the planets, 
with their attendant satellites, must 
eventually fall into the sun, or that their 
orbits will slowly but gradually decrease, 
and, consequently, there must be some 
change in their relative heat. Now, if 
the sun be the source of heat, it follows 
that the nearer the earth, or any of the 
planets, are to it, the warmer tney will 
be : but geology teaches us the reverse 
of this ; it teaches that the earth in every 
part was hotter than it at present is, 
even in the tropics ; for it would be im- 
possible for the fossil animals and plants 
which are now found in the coldest re- 
gions, to have grown with such luxu- 
riance in situations which now will not 
even produce grass, and scarcely moss, 
unless a much greater amount of heat 
had existed than there does at pre- 
sent. Then, if the planets do approach 
the sun on account of the resisting 
medium, and they at the same time get 
colder, it follows that they possessed more 
innate heat, and that the strata were less 
both in number and thickness ; or that 
they were better conductors of heat than 
they are at the present time ; and it is 
to this innate heat that geologists have 
attributed most of the geological pheno- 
mena. However some of your readers 
may laugh at the idea of a resisting 
medium, and the consequent approach 
of the planets to the sun, as well as the 
satellites to their primaries, I know I am 
supported by most astronomers, and the 
greater number of scientific men, who 
are capable of judging ; and, being thus 
supported, it does not become me, in a 
paper like the present, to reiterate opi- 
nions so well known and so generally 
received. 

I have previously intimated, that mo- 
dern geologists attributed all the phe- 
nomena by which the more ancient con- 

orn. BUtti. 




tinents were broken up, and some parts 
sunk in the sea, while others were up- 
heaved in some cases to considerable al- 
titudes, to irruptive powers ; and that this 
was endeavoured to be proved by a refer- 
ence to volcanic agency, and tne erup- 
tions of melted matter, as basalt, &c. 
I acknowledge, that this may be the 
cause of many phenomena in which 
the mass has only undergone an altera- 
tion in altitude— (as was the case in 
Chili on Tuesday, November the 19th, 
1822, when, according to the observa- 
tions of Mrs. Maria Graham, the altera- 
tion of the level at Valpariso was about 
three feet, and at Quintero, about four 
feet ; she also thought, after comparing 
several ancient lines of beach, that the 
coast had risen to the height of fifty 
feet) ; — but to say that the 6ame cause 
produced those very immense inequali- 
ties of the earth*s surface (compared to 
the rise of the land in Chili, which is one 
of the greatest alterations of level which 
history records), as those ranges of moun- 
tains called the Andes, the Himalayan 
Alps, &c, is, in my opinion, totally 
wrong ; and, as a proof that the erup- 
tive force is unable of itself to produce 
many of the phenomena we see, I shall 
refer your readers, first, to the contortions 
of various strata observed in mountain- 
ous countries, as in the Alps, and in this 
kingdom, in some parts of Scotland and 
Cornwall, in which last cases, it is the 
primary slates that are so contorted; 
and secondly, to the coral islands and reefs, 
which geologists say oner proofs of the 
elevations of the submarine strata by erup- 
tive submarine forces. In the first place, 
we will see in what manner the eruptive 
force could by any possible means nave 
contorted the strata, and that your 
readers may have some idea of the man- 
ner in which some of the strata are so 
contorted, the accompanying diagram will 




in some manner instruct them. It is a //, limestone, and e, a conglomerate; it 
section of the Alps from the Hospice of is from Dr. Lusser, and not at all exag- 
St. Gothard to the Riffa. o being gneiss, gerated, for in the Alps themselves bet- 
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ter suctions might be found, in which 
the causes which fractured and contorted 
them must have been immensely power- 
ful, and the intensity of a modern 
earthquake be insignificant when com- 
pared to them. If the position of the 
s t rata in the above diagram be examined, 
it is evident that there must have been a 

Eowerful lateral pressure ; and Sir James 
[all has shewn, that to produce contor- 
tion, by lateral pressure, there must be 
resistance both above and beneath, one 
of which must yield in a small degree ; 
but in this case the contorted limestone 
I 1 experiences no resistance from above ; 
and M . De la Beche, in reasoning upon 
this fact, says, that geologists are quite 
at a loss to know how this and like con- 
tortions were produced without a super- 
incumbent pressure. In endeavouring to 
explain the cause by which this pressure 
was removed, he says, " that an im- 
mense volume of matter must have in- 
deed been taken away, as the great 
masses of conglomerate and sandstone 
on the flanks of the chain, abundantly 
testify, but how far the amount of this 
mass would be sufficient for the effects 
required is not apparent," Now, Sir, it 
seems to me absurd to think, that if 
tnese strata were aepositea in or near mis 
position in nearly horizontal beds, as in 
the first place they must have been, that 
a lateral pressure was exerted at g or c, 
or by the gneiss and the conglomerate 
upon the limestone I /, and that the re- 
quired superincumbent pressure should 
have entirely fled so as not to leave one 
vestage remaining. Can the doctrine of 
central heat apply in this case ? What 
power removed the immense mass of 
rock which must have covered the 
limestone, and by its weight and con- 
sequent pressure contorted the lime- 
stone ? Would it not, if such an im- 
mense mass of rock had existed, (which 
to produce the pressure it undoubtedly 
must), have left some trace behind it ; 
can we suppose that every particle has 
been swept away, and in some cases 
near the junction, deposited beneath it ? 
For my own part, I cannot suppose such 
was the case, and I am obliged to look 
to other sources for information; and at 
present I have nothing which solves the 
enigma so well as the fall of a satellite. 

Tasked in my first letter why the situa- 
tions at present occupied by great masses 
of mountains might not be the places 



where the satellites have been deposited ? 
The phenomena of contortion goes fur- 
ther to prove, that satellites have been 
deposited, and that these were the places 
of deposit : the same, and even a greater, 
amount of pressure is required here to 
account for the contortion, than was re- 
quired to flatten the heads and break 
the teeth of the crocodilus prisons, and a 
pressure would be obtained by the fall 
of a satellite, fully sufficient to accom- 
plish either of these purposes : and the 
concussion of two such bodies would 
very much fracture, the strata and pro- 
duce contortions of which we have no 
adequate idea. And, lastly, how is it 
that the conglomerate, a rock of pos- 
terior formation should be tossed over, 
and plunged beneath the limestone, and 
appear to support that which once sup- 
ported it, and from which, the author I 
have mentioned supposes it has been 
derived, being part of that which was 
the superincumbent strata from which 
the pressure was derived? If any of 
your readers can account for these phe- 
nomena better, than by the deposition of 
a satellite, let them do so as soon as 
possible, for if Mr. Mackintosh's theory 
is wrong, the sooner they refute the ar- 
guments I have adduced from geology 
in its support the better. I am afraid, 
Sir, I have already been too tedious, 
and I must defer the second part, rela- 
tive to the coral islands, till another op- 
portunity. 

In the mean time, I remain, 

Sir, yours respectfully, 

Joshua Thorn. 

April 15th, 1837. 



ON THE IDENTITY OP LIOHT, HEAT, 
AND ELECTRICITY. 

Sir, — I am not at present prepared 
to continue in the direct line I chalked 
out for myself in my former letter 
(Mechanics' Magazine, 10th December 
last) on electricity. In the mean time, 
perhaps, a few loose observations deve- 
loping some new views of light, or the 
cause of colour, may not be unaccepta- 
ble. The agents we call electricity, 
light, and caloric (considered as bodies) 
are distinguished from others by the 
supposed negative quality of impondera- 
bility. Many of their effects seem to 
indicate the identity of all or some of 
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them, or at least a fluid commixture of 
them. Now, besides imponderability, 
caloric has two other qualities or capaci- 
lies, concmciioiiitv «mu ruciiQvion* cAcn 01 
which we might from analogy expect to 
find both in light and electricity. We 
might indeed find light to be radiant — 
electricity, to be conductible} but who 
ever heard of conductible light or of 
radiant electricity i Attached to the pur* ' 
suit of analogies, and to Newton's rule, 
not to admit more causes than are ne- 

I washed to inquire whether* electricity 
were not conductible light — light, radiant 
electricity. Whether we develope elec- 
tricity by friction, or by chemical de- 
composition, or by the influence of the 
magnet, it may be made to evolve radiant 
light. A single, and by no means large, 
galvanic pair will effect this. Even a 
penny and a piece of zinc in the mouth, 
produce the sensation of light in the 
closed eye, and seem to evidence light 
as well as electricity to be a constituent 
of the human body. We can scarcely 
perform an experiment with electricity, 
without its connexion with light forcing 
itself on our notice. How very intimate 
that connexion appears by every experi- 
ment in vacuo! When we discharge 
electricity over dry chalk, paper, &c, 
light is emitted for several minutes after 
from its path. Mr. Hawksbee, by rapid 
rotation, and with his hand for a rubber, 
excited an exhausted globe, the rubbing 
part covered with a considerable thick- 
ness of sealing-wax, and the" figure of 
his hand was distinctly seen through 
that otherwise opaque substance. We 
even call one of the grandest effects of 
electricity by the significant name light- 
ning. The production of light when 
electricity passes suddenly through air 
has been attributed to the compression 
of the latter by its collapse after the pas- 
sage of the spark. It may with equal 
reason be attributed to the air compres- 
sing the stream of electricity, and forc- 
ing the light out of that. The appear- 
ance of the spark in a (comparative) 
vacuum, seems an answer to both sup- 
positions. Its rapid motion would, one 
would think, be sufficient to cause undu- 
lations in all the surrounding light-caus- 
ing fluid of other bodies, and thus pro- 
duce the sensation of light in the eye. 
It seems to me by no means improbable, 



that if the instantaneous light-producer 
were furnished with an insulating piston, 
rod, and stand, electricity might be 
produced 4n considerable quantity by 
the compression. That electricity (as 
well as light and caloric) exists in large 
quantities in air, is shewn by a point 
affixed on the insulated rubber of the 
electrifying machine. There are very 
strong indications of the existence of all 
three in union with every particle of 
ponderable matter. Sir mac Newton 
believed in the existence of a fluid at the 
surfaces of bodies. Franklin proved the 
existence of electricity there, as to glass, 
and we can prove heat to be there by 
friction; and by peculiar management of 
surfaces, we produce the refraction of 
light and Newton's coloured rings. These 
rings I know are attributed to thin plates 
of air, water, &c. : are they not more 
properly referrable mediately only to those 
substances, but immediately to their en- 
velopes of caloric and light, or electricity? 
I think experiments sufficient to deter- 
mine some yet unknown effects of elec- 
tricity on tight, would readily suggest 
themselves to an inquisitive mind. The 
passage of galvanic, or even machine, 
electricity in lines transverse, parallel, 
and perpendicular to the rays of white 
homogeneous and polarized light, and 
through substances while causing dif- 
fraction, would, I think, develope some 
phenomena leading to the elucidation of 
the subject. 

It appears to be a nearly universal 
rule, that the non-conductors of elec- 
tricity are permeable to radiant light, 
and generally the more so in proportion 
to their non-conducting power; and the 
converse holds good as to conductors 
and opaque bodies. About the only ex- 
ceptions in the class of conductors, are 
acids and water, and substances on which 
they confer the conducting power ; and 
it may possibly be their fluidity alone 
which gives them the power of conduc- 
tion ; and very probably so in the case 
of water, for a spheriod of its ice made 
quite dry, has in fact been excited like 
any other electric. Non-conduction and 
fluidity united in oils seem, however, to 
militate against this supposition. A cat's 
skin is the most electrical Bubstance we 
know of, with which the sensitiveness of 
her eye to light is a remarkable coin- 
cidence. 
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Light is evolved ob the formation of 
borne crystals ; and Mr. Crosse has form- 
ed crystals by means of electricity. 

Mrs. Somerville by light magnetized 
needles, and, on the other hand, mag- 
neto-electricity produces light. 

Further consideration has led me to 
the reception of a very strong impres- 
sion, that neither electricity, nor any 
other single substance, forms what we 
understand by the term light, or the 
cause of colour ; but that what we call 
colour arises from the undulations of 
combinations of electricity and caloric. 
Electricity, as far as we know, is essen- 
tially concerned in chemical changes, 
and the non-luminous rays, at the violet 
end of the spectrum, have chemical pro- 
perties. The non-luminous rays at the 
other end of the spectrum have calorific 
properties, and intermediately we have 
seven colours. What is more reasona- 
ble than to suppose those colours arise 
from combinations in different propor- 
tions of the principles that are developed 
at the two extremes ? . If so, it may be 
said, why did Newton still find each 
colour homogenous after a new refrac- 
tion of it ? To which I answer — we find 
electricity in combination, and that in 
definite proportions with other matter, 
as Dr. Faraday has shewn. I suppose 
that latent heat is generally believed to 
be so too by those who think it material. 
Then why may not electricity and caloric 
be united in a similar manner, and in dif- 
ferent but, definite propositions, and so 
strongly combined, that refraction, or 
the power of ordinary attraction deve- 
loped at the surfaces of bodies, may be in- 
capable of separating them, or changing 
them from a latent into a free state ? 

These views are singularly confirmed 
by the circumstance of there being seve- 
ral complementary pairs of colours in 
the spectrum, any pair of which will pro- 
duce by combination, white light; the 
excess of electricity or caloric in one 
colour, apparently answering to and 
making up for the deficiency in its com- 
plementary colour. 

The very curious phenomena of pola- 
risation seem to accord very much with 
the above views as to luminous and non- 
luminous rays. May not the points of 
non-reflection be where the calorific side 
or pole only, or the chemical side, or 
pole only of the compound particle of 
light is towards the eye* when according 
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to the above supposition as to the com- 
position of colour, no vision could be 
produced. In no optical works within 
my reacn can 1 nna recornea any at- 
tempt to reproduce the light apparently de- 
stroyed by falling on the analysing plate. 
It by no means follows, the motion of the 
ray is destroyed in such case, although 
it cannot be seen on account of the dark 
side, or pole being presented to the eye. 
It may possibly be capable of being 
again reflected, so as to present one of 
its luminous sides to the eye. — I have 
not met with any account of experiments 
made to ascertain whether the non-lumi- 
nous rays be polarised, as well as the 
luminous — exj)criments well worth the 
trouble of philosophers possessing the 
requisite time and means. If these non- 
luminious rays be found not to be pola- 
rised, it will add to the probability of 
polarisation arising from a compound 
nature in the atoms of luminous rays. 
I am not aware, cither that any attempt 
has been made to recombine the non- 
luminous rays of the two kinds for the 
purpose of ascertaining whether their 
coincidence produced colour. If colour 
be a chemical combination in definite 
proportions of electricity and caloric, the 
two sets of non-luminous rays, must, in 
order to produce colour unite in the 
same (?) manner which I scarcely sup- 
pose they would. 

Electricity appeara to have an attrac- 
tion for other matter much stronger 
than caloric has, and in this it coincides 
with the relative developments of chemi- 
cal (or electrical) and calorific rays in the 
prismatic spectrum; and of light and calo- 
ric in the ordinary instances of heating. 
In the first case, the chemical (or elec- 
trical) rays are more refracted than the 
calorific, apparently from their greater 
attractive power for the matter or im- 
ponderable envelope, or constituent of 
the refracting body. In the second case 
(by heating iron for instance), we have 
first non-luminious calorific rays; with 
a greater heat opposed to the attractive 
power of the substance, we obtain red, 
the least refrangible colour ; and with a 
still greater heat, we have also the more 
refrangible colours combined in white 
light. Electricity, from its greater at- 
tractice power for its own particles, and 
those of other substances appears to re- 
quire a greater atomic action than calo- 
ric, to give it the undulatory intensity 
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required to elicit the more refrangible 
rays, in which I supi>ose it to predomi- 
nate in quantity over the caloric. That these 
two imponderable su bstances have a strong 
affinity, appears by the great development 
of heat in a galvanic circuit, as though 
the electricity dragged the caloric along 
with it. Some experiments of de la Rive 
on the loss of intensity of a galvanic cur- 
rent passing through several metallic 
plates seem to favour this view. In 
thermo-electricity, developed as in M. 
Becquerel's experiment on a single 
metal, the electricity and caloric move in 
the same direction (from the hot part to 
the cooling part) as though, in this case, 
the caloric dragged along the electricity 
towards its own place of radiation. 

Corpusculum. 

72d April, 1837. 



HINTS TO THE PERPETUAL MOTION 
DISPUTANTS. 

Sir,— r-In adverting to a correspondence 
which has occupied a considerable por- 
tion of the Mechanics 3 Magazine for some- 
time past, I do so merely to remark upon a 
peculiar feature which has all along been 
prominent, but which, of late, has made 
that correspondence disagreeable to many 
of vour readers. 

In order to ascertain the result of a 
proposition, it is proper that a fair hear- 
ing be allowed of the arguments on every 
side ; but when personal dispute, and ex- 
pressions of obvious illnature are intro- 
duced, the interest of the discussion is 
lost. 

Of several subjects which have of late 
been remarkable for a prevailing tincture 
of dispute, the one of " Perpetual Mo- 
tion" is prominent. In the contending 
communications the reader is continually 
led away from the matter at issue by 
repetitions, dissentions, and quotations 
entirely devoid of infonnation, and in 
every respect unworthy of being record- 
ed ; these are occasionally " summed up" 
as in the communication by Nautilus in 
your last number, and much valuable 
space is thus devoted to that which is of 
no interest to the general reader. 

It is now a long time since Mr. Mack- 
intosh described in your pages the in- 
strument which he at one time supposed 
might produce a perpetual motion ; but, 
if I recollect rightly, ne at the same time 
expressed his doubts that such an effect 



would ever be caused. The subject of 
perpetual motion is always curious, and 
in the present instance was (amusing if 
it was not) instructive. I tried the ex- 
periment at the time, with an instrument 
made according to Mr. Mackintosh's 
description, and you were pleased to give 
to your readers my brief report of the 
result. I do not personally know either 
of the parties interested, and it is with 
due consideration I say, what will bo 
allowed by every impartial reader, that 
Nautilus is unjust, when he asserts thai 
Mr. Mackintosh *' broached a scheme 
for perpetual motion in a manner evi- 
dently calculated to mislead others to 
follow up his experiments, whatever his 
own conviction of its futility might he," 
The learned disputants should rather 
" broach" something new than tire your 
readers so long with a series of commu- 
nications which ought rather to be post 
letters, than papers for the instruction 
and entertainment of your readers. The 
proper summation of the whole is— an 
absurd discussion, intended to make out 
an absurdity. 

I am, Sir, 
Your obedient servant, 
R. Munro. 

17th April. 1837. 



MBRRY WEATHER'S FIRE-ESCAPE —MR. 
WIVELl/s CLAIM TO PRIORITY OF 
INVENTION EXAMINED. 

Sir, — Since I addressed my last com- 
munication to you on this subject, 1 
have obtained such a clue to the aye of 
Mr. Merryweather's fire-escape, as will 
completely refute Mr. Wi veil's charge 
of piracy. Mr. Merryweather's appa- 
ratus was made in December 1828, and 
the first public exhibition took place in 
the Regent' 8 Park on Monday, June 15, 
1829- The following paragraph appeared 
in the " British Traveller" of Friday, 
June 19, 1829, and was copied into Bell's 
Weekly Messenger, ana some other 
papers of the following Sunday. 

" Fire Fscape. — On Monday evening an 
experiment was tried in the Regent's Park, 
of a fire-escape on a new construction. The 
machinery is both portable and simple ; a 
purchase is effected from the outside of the 
house, entirely unconnected with the inside, 
or the agency of any person within. By 
this purchase, a light machine or cradle, is 
passed up to the window of the first, second 
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or third Boor of the bouse ; — the person es- 
caping gets into the machine, which is im- 
mediately lowered down by means of line* 
and pallies, worked by four persons. There 
are two different methods (both of which 
are ca|>able of being used simultaneously) of 
affixing the machinery to the window., one 
of which required two minutes, and the other 
only one minute elapsed in fixing the pur- 
chase and lowering down the machine. The 
invention, we learn, is by Mr. Merryweather, 
managing clerk to Messrs. Hadley and Co., 
Long Acre. Mr. Merryweather went up 
and descended from the second-floor window 
(a distance of 32 feet from the pavement) 
several times, as also did one of the work- 
men." 

Now as Mr. Wivell's first exhibition 
(upon his own showing) did not take 
place till August — two months afterwards 
—his charge of piracy falls to the ground 
— or rather reverts upon himself; Mr. 
Merrvweather's escape being unques- 
tionably the "TRUE ORIGINAL." 

As I said before, however, neither of 
these escapes are now worth a pinch of 
snuff, compared with the highly improved 
apparatus of the present day. 

I am, Sir, yours respectfully, 

Wm. Bai>delby. 

April 22, 1887. 



P. S. — It is perfectly true, as observed 
by Mr. Utting at page 31, "that some 
persons will write, under an anonymous 
signature, what they would be ashamed 
in their own names to claim as their pro- 
duction, and which gives them an unfair 
advantage." To Aquarius, therefore, 
whose tissue of misconceptions and mis- 
representations appears in this day's 
number, I offer no reply. " The stranger 
must first show that he is good knight, 
and of honorable lineage. The Temple 
sendeth not forth her champions against 
nameless 



[We beg to refer Mr. Baddeley, Mr. 
Utting, and others who object to anony- 
mous correspondence, to some re- 
marks of our own upon the subject in 
our 19th volume, pp. 249, and 366, and of 
our esteemed correspondent, Mr. Rutter, 
p. 414.— Ed. M. M.] 



sistent with the views and arrangements 
of its founder. Persons who wish to- 
procure admission have to leave their 
names and addresses at the Museum, 
specifying at the same time the day on 
which they wish to view it ; and on, or 
before that day, they will receive, by 
of admission drawn up a* 



post, a 
follows 



soane's museum. 



This institution has recently been 
opened to the public, so far as is con- 



" Sia John Soank's Museum, 
" 13, IJncoln's Inn Inn Fields. 
" Admission Ticket for Mr. on the 

or of 1837. 

" The parties mentioned in this card arc 
to sign their names individually in the book 
kept for the purpose at the Museum, and 
only the persons named can be admitted 
upon its production. 

" Parties will be conducted over the 
Museum according to regulations placed in 
the rooms for general convenience. 
" Dated 

" By direction of the Trustees. 

** GgoRGB Bailbt, Curator. 

" The Museum will be open during the 
months of April, May and June. 

" The Trustees request it may be under- 
stood, that from a desire to give early ad- 
mission to the Museum, they have adopted 
the present regulations as a temporary mea- 
sure, until the catalogues of the works of art 
and library are completed. 

*' (No admittance in wet or dirty wea- 
ther)." 

The method of admission to the Mu- 
seum is more liberal than that in prac- 
tice at some other similar establishments, 
since here a perfect stranger may pre- 
sent himself at the door, and apply for a 
ticket; while, at the Royal Asiatic So- 
ciety, for instance, it is necessary to pro- 
cure the introduction of a member, and 
at the East India Company's Museum, 
that of one of the Directors. Some of 
the other regulations, however, appear 
unnecessarily strict. It is troublesome 
to be obliged to specify on first applying 
for a ticket the name of every person who 
will be of the party, since it is very well 
known, that arrangements of that kind 
are in most cases left to the " last mo- 
ment," and are peculiarly liable to the 
influence of the chapter of accidents. 
In other museums the name of one in- 
dividual only is required, and is gene- 
rally considered a sufficient guarantee 
for the respectability of those who ac- 
company him. The obligation of naming 
the day is open to a similar objection. 
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A choice of two is indeed given in the 
ticket of admission, but this is certainly 
not enough, especially as in our incon- 
stant clin.ate it may often happen that 
the weather of both will come under the 
category of " wet or dirty." There is 
no very obvious reason why the ticket 
should not admit for any day of the sea- 
son in which it is issued. On the card 
of admission there is no mention of re- 
striction with regard to days of the week 
or hours of the day, but we. believe that 
Thursday and Friday, and from ten till 
four, are the only days and hours on 
which the Museum is open. 

The first room the visitor enters is the 
Library, a large and handsome apartment 
fitted up in a style of equal elegance and 
luxury. Here he enters his name in 
the book of visitors, and may, if he 
pleases, consult for information the work 
of Sir John Soane on the museum. The 
chief curiosities of this room are the 
portrait of the late owner, by Sir Thomas 
Laurence, a painting by Sir Joshua 
Reynolds, of which, as usual, the colours 
are faded, some Etruscan vases, from 
the collection of Sir H. Englefield, of no 
particular beauty, some painted glass in 
the windows, and a French timepiece, 
intended to point out the days of the 
week as well as hours of the day, but 
which, like other curiosities of that de- 
scription does not go. On the ceiling 
are paintings by Howard, an artist 
whose imagination seems steeped in clas- 
sic elegance. These articles thus enu- 
merated do not carry with them a very 
imposing sound, but the visitor leaves 
the library with the conviction that he 
has seen as elegant and interesting an 
apartment as he can well imagine. 

In the passage through which the 
visitor now passes to the Painting Room, 
a number of interesting articles and cu- 
riosities are assembled, but in so confined 
a space, that to survey them at all is 
awkward and difficult, and in company 
with a party impossible. In the painting 
room tne eye is first greeted by three 
splendid productions of Canaletti, which 
are, as might be expected, views of 
Venice, and by the four original pictures 
of Hogarth's Election, which are in- 
ferior in execution to the " Marriage-a- 
la-Mode" at the National Gallery, and in 
an inferior state of preservation. When 
these have been surveyed, the custodian 
draws forward the pictures hitherto 



shown, and thus exhibits behind them 
the series of Hogarth's Rake's Progress, 
as well as several other paintings of in- 
terest The same process on the other 
side of the apartment reveals to view one 
half of the room called " the Monk's 
Parlour," which is on the floor below. 

We have not room to go through the 
remainder of the museum with equal 
minuteness, but these two apartments 
may be considered as forming a fair 
specimen of the whole. In some there 
is a collection of elegantly arranged and 
not over-crowded objects, which seem 
assembled by the hand of taste, in others 
the number of articles is rather too great 
for the space at disposal, and thoimh 
ingenuity has been exerted in plac.ug 
them aright, the effect produced is not 
so pleasing. The character of elegance 
has been lost, and that of grandeur, has 
from the smallness of the dimensions been 
unattainable. Of the remaining curio- 
sities, few will be found of such general 
interest as the two small portraits of 
Bonaparte over one of the mantle- 
pieces ; one, taken by an obscure Italian 
artist, soon after his first battles, and 
executed much in the style in which 
portraits may now be haa done about 
town for two or three shillings ; and the 
other, a beautiful miniature by Isabey, 
taken when he was in the plenitude of 
his pride and power; one presents a 
slovenly, down-looking slender youth; 
the other the stout, imperious, over- 
bearing man of middle age. Between 
them is a magnificent pistol, which has had 
a strange succession of possessors — first, 
a Turkish bey, next Peter the Great, then 
the Emperor Alexander, the Emperor 
Napoleon, Sir John Soane, and now the 
British public. In a singular gallery at 
the back of the house, the chief ornament 
is formed by the Alabaster Sarcofagus, 
brought by Belzoni from Egypt. We 
must, however, restrain ourselves from 
adding more ; suffice it to say, that there 
are all kinds of articles, of all classes and 
grades, scattered all about the house, 
including a number of beautifully ex- 
ecuted drawings of Sir John Soane's 
architectural plans, which are of very 
various degrees of merit ; paintings and 
drawings, from the genuine comedy of 
Hogarth and the imaginative beauty of 
Howard, to the meaningless extravagance 
of Mortimer ; models of both ancient and 
modern buildings, and trumpery old 
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French prints, such as the death of 
Rousseau, &c. wholly unworthy of the 
room they occupy on the walls. 

We in fact on a recent view missed but 
two curiosities which we had been taught 
to expect from the catalogue. One, the 
article on Sir John Soane 8 architectural 
capabilities cut out from the Champion 
newspaper, and framed and glazed as a 
memento of his persevering resentment 
against its author, we were glad to see 
had been removed ; but we were much 
disappointed to find that the autograph 
of Tasso's Jerusalem Delivered was not 
visible. We were told that the reason 
for this was, that the library was not 
yet open, but this we conceived to be 
no reason at all. That book is surely 
an exceptional one, as the French say, 
and ought to be laid on the table with 
the other curiosities. 

The visitors are not conducted through 
the rooms in the manner the ticket of 
admission might lead one to expect. 
There is a " custodian" in almost every 
room, and the privilege of loitering is 
generally allowed, which is the greatest 
of all privileges on such occasions. The 
party of visitors when we were there was 
nine or ten in number. 

THEORY OF COMBUSTION, BARE- 
FACTION, &C 

Sir, — In a paper signed "W." in 
your last week's number respecting the 
influence which light and the atmosphe- 
ric air exert in the phenomena of com- 
bustion, rarefaction, &c, the writer ar- 
rives at very wonderful conclusions, and 
draws from his observations extremely 
ingenious inferences, but unpossessed of 
the slightest foundation. 

" W." states that light and atmosphe- 
ric air (which is composed 21 parts oxy- 
gen gas, 79 parts nitrogen gas, and 
about ToVffth part of carbonic acid gas 
by measure) are the essential cause and 
influence of combustion. The following 
simple experiment will prove the fallacy 
of his assertion ; place in a dark room a 
glass jar of oxygen gas, and through its 
cap insert the negative and positive wires 
of a voltaic battery, connect them by a 
fine wire of copper, or iron, &c, then 
set the battery in action, and the metal 
will become ignited, and combustion 
proceed in a most brilliant manner, which 
will continue as long as the metal, or 
oxygen lasts, without the presence of 



solar light or atmospheric air in the jar, 
either before or after the experiment. I 
may further insert the rationale of com- 
bustion in the open atmosphere, for sim- 
ple, and well known as it is, there still 
may be a few of your readers who know 
so little of the influence which the un- 
erring laws of nature exert over every par- 
ticle of matter around us, as to be led 
astray by the whimsical method in which 
" W. and some other writers account for 
the various phenomena enumerated. 

Combustion, like every other chemical 
process, can be explained by means of 
the laws of chemical affinity. The com- 
bustible material, whatever it may be, 
when raised to a certain temperature by 
the application of a light, a burning 
glass, &c, having greater affinity for the 
oxygen of the atmosphere, than oxygen 
has for caloric, the base of the oxygen 
gas unites with the combustible, and 
becomes fixed and condensed — at the 
same time giving out its light and calo- 
ric, which were essential to its former 
existence as a gas. 

This is proved by the analytical exa- 
mination of the resulting compound, 
when the oxygen gas and the combus- 
tible may be separated from each other,, 
and exhibited in a separate state, being 
perfectly free from the slightest trace of 
nitrogen or carbonic acid, the other con- 
stituents of our atmosphere. Were the 
views of your correspondent correct, it 
would be impossible for chemists to as- 
certain the composition of any substance 
in nature, for every attempt to examine, 
its constituents separately, by means of 
heat would fail, in consequence of an 
immense and ^inappreciable quantity of 
air condensed within it. 

" W." says, " If a light from a lens 
which sets substances on fire, be thrown 
on the same substances in an exhausted 
receiver, it will produce no heat, no ef- 
fect." This is erroneous, he could never 
have seen the experiment tried ; the sub- 
stance, if reducible by heat, will liquify 
or evaporate readier m a vacuum than 
in the open air; but combustion will 
not take place, simply because no oxygen 
is present. 

Respecting the fact of the mountain sum- 
mits being crowned with ice in the midst 
of summer, — the following explanation 
seems most accordant with natural laws 
as now understood. The atmospheric 
air is not heated by the simple passage 
of the .okr ray. through it, for they 
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give out their heat only when impinged 
upon opaque or solid substances, as the 
earth, &c, and the heat after being re- 
ceived, is gradually released by them, 
and diffused through the surrounding 
atmosphere ; hence, the higher we ascend 
the less opaque substance will there be 
to conduct the heat) and consequently, 
the colder will be the air j and although 
the sun's intensest rays may be darted 
on a body of ice existing at a great ele- 
vation, the atmosphere will subtract the 
caloric from it as fast as it is received, 
assisted also by its high state of rarefac- 
tion which always accelerates the eva- 
poration or distribution of heat, or any 
other fluid. 

" W." states, " it is known that the 
rarefaction of air has a tendency to de- 
press its temperature then, of course, 
with the greater faculty will it absorb 
from the ice the caloric which it is re- 
ceiving ; for the colder and more rarefied 
the air, the readier passage will it afford 
for the transit of caloric through its 
medium. 

. His explanation of the cause of the 
bubbling appearance of boiling water is 
scarcely worth refuting ; its fallacy must 
be evident to every one. A letter ap- 
peared in your Journal some weeks since, 
containing the very same ideas upon the 
subject, which were perfectly disproved 
by your correspondents " G S" and 
Trebor Valentine (See Nos. 704 and 5), 
who gave correct explanations of the 
phenomena. 

"Atmospheric air is susceptible of a 
great variety of modifications most 
certainly it is ; but not such as the worthy 
writer deduces ; the electric light, for in- 
stance, cannot be one, for the rarer the 
medium through which it passes, the 
greater is the intensity of its light ; and 
in an exhausted receiver, its appearance 
is brilliant and intense ; whereas the re- 
verse would take place if the atmospheric 
air" was the illuminating agent. 

I am, Sir, your obedient servant. 

A. Y. 

May 8rd, 1887. 

ON THIS VELOCITY OF A RIVER'S CURRENT, 

(From the Franklin Journal for February.) 
It has been often questioned whether the 
current of a river be equable from its sur- 
face to its bottom. Some suppose that the 
velocity of the current is greatest at the sur- 
face ; others, that it is greatest near the 
bottom. The most general, and, I think, 
the most correct opinion, is, that the velo- 



city of the current of a river, or stream, is 
greatest at the surface, and diminishes at 
every point from the surface towards the 
bottom, and that at the bottom there is no, 
or scarcely any, current. 

While I resided at Harrisburg, in the 
summer of 1811, a gentleman and myself 
made the following experiment : 

A machine or instrument like that repre- 
sented in the annexed figure was made by a 




cabinet maker. A B and C D are two sticks, 
an inch square, and about five feet in length, 
connected at the distance of about seven 
inches from each other, by the cross pieces 
cf and g h. £ and F are two thin boards, 
exactly five inches square, (we called them 
fans,) connected by a stick 6 H, an inch 
square ; the whole length from the top of E 
to the bottom of F being exactly three feet. 

ii is a pin passing through A B, and C D, 
and G H, being fast to G H at d, but turn- 
ing freely in the holes through which it 
passes in A B and C D. 

Holes were also made in the three sticks, 
A B, C D, and G H, at I am, atnbo. and 
at p e q, the holes being exactly an inch 
apart, for the purpose of moving the pin s * 
(when required) from the centre of G H, 
one inch, . Qr two inches, or three inches, 
above the centre. 

We went in a skiff to the middle of the 
river between Harrisburg and Maclay's is- 
land, and anchored the skiff at a place where 
the river was about five feet in depth, and 
the velocity of the current, according to our 
estimation, about four miles per hour. The 
instrument was set in the river perpendicu- 
larly, B D being on the ground at the bot- 
tom, the side of the instrument being to the 
current, so that the current should strike 
the fans E and F. The fan E was about 
two inches beneath the surface of the river, 

and the fan F three feet lower in the water. 
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The frame A C, B D, was held steadily in a 
perpendicular position, and the stick G H, 
connecting the fans E and F, was suffered 
to turn on the pin i k, as it should be forced 
by the current of the river. The upper end 
of the stick G H, and the fan E, imme- 
diately inclined down the stream, and the 
lower end of the stick and the fan F inclined 
up the river ; so that the stick G H formed 
an angle of perhaps thirty degrees with the 
frame A B C D, which was held perpendi- 
cularly. 

The pin t k was then inserted through the 
holes at p e q, and afterwards at n b o. The 
fan E was still pressed by the current down 
the stream, though to a less and less dis- 
tance as the pin was moved from d to e, and 
then from e to b. At length the pin was 
inserted at / am, being three inches above 
d the centre of the stick G H. Upon set- 
ting the frame carefully in the current, the 



remaided nearly perpendicular, but 
still the fan E was pressed a little down the 
stream, and forward of the upright frame 
A B C D. The pin i k was always fastened 
to the stick G H, when it passed through 
the holes at d c b, or a, and permitted to 
turn freely in the holes through which it 
passed in A B, and C D. 

As the stick G H was just twenty-six 
inches in length, and as the fans were each 
five inches square, from the centre of E to 
the centre of F was thirty-one inches ; and 
when the pin was placed at lam, it was 
three inches above the centre, giving to the 
fan E a lever of 12 4 inches, and to the fan 
F a lever of 184 inches, measuring from the 
pivot point a to the centre of each fan. The 
velocity of the current near the surface at 
E being, to its velocity at F, (thirty-one 
inches lower down in the water) in the pro- 
portion of 184 to 124. 

It would be interesting to repeat the ex- 
periment under different circumstances ; for 
example, in currents of two, and in currents 
of six, or more miles per hour ; in rivers of 
three, and in rivers of ten, or more feet in 
depth, and with the lower fan (as F) as near 
as could be to the bottom. 

The reason of the current of rivers or 
streams being greatest at the surface, and 
diminishing gradually to the bottom, seems 
to be manifest. It is on the principle of 
bodies falling or sliding down inclined planes. 
The application of the principle is more ob- 
scure and difficult in the case of the river, 
on account of the falling or sliding body 
being a liquid, instead of a solid body. 

It is on the same principle that the velo- 
city of the current of a river increases, in 
proportion as it is swelled and raised higher 
and higher by 



ON THE VKDCITT OY FLOATING BODIF.* 
ALONG THli CURRENT OF A RIVER. 

(From the Franklin Journal for February;. 

When I lived in Harrisburg, 1 often heard 
raft men and boatmen say that rafts, loaded 
boats, and arks, floated taster than the cur- 
rent of the Susquehanna. They said that when 
a rise occurred in the river, in consequence 
of a heavy rain above any particular point, 
say Sunbury or Wilkesharre, if a boat or 
raft started with the flood, it would soon go 
beyond the flood, and get into shallow water, 
and that, for this reason, it was their prac- 
tice never to start till the rise, or flood, had 
preceded them about twenty-four hours. 

They also said that a heavy boat, or raft, 
floated faster than a light one, and that, by 
fastening two or more rafts together their 
speed was increased. 

The facts seemed propable, independant of 
the direct testimony of the boatmen, and to 
be occouuted for on the principle of falling 
bodies, and bodies sliding down inclined 
planes, acquiring velocity in their progress, 
the acquisition of velocity being in proportion 
to the inclination of the plane, and the weight 
of the decending body. 

To ascertain the fact that a loaded boat 
floated faster than the current, the following 
experiment was made in the summer 1811, 
by several scientific gentlemen, with myself. 

A common water wheel was made, about 
sixteen inches in diameter, and fastened to 
the end of a stick or shaft, about two feet in 
length. We entered a skiff, and went to a 
rapid part of the river, where the currant, 
for the distance below us of one hundred yards 
and upwards, was even, and of the rapidity, 
as we estimated it, of five miles per hour. 
The skiff was anchored ; I sat in the middle 
of it, hanging the water wheel over the side 
of the skiff, so that the wheel dipped an inch, 
or more, in the water. The shaft rested on 
the side of the skiff, and I held it loosely in 
my hands, allowing it to turn round freely, 
as the currant gave motion to the wheel. 

While the skiff remained at anchor, the 
force of the currant made the wheel turn 
pretty quickly upwards, or against the stream. 

The rope that held the skiff to the stone 
that served for an anchor was cut, and the 
skiff was allowed to float down the river The 
skiff gradually but rapidly increased in the 
velocity of its motion, and the motion of the 
water wheel turning upwards, or against the 
the current, proportionably diminished in 
velocity. After the skiff floated not more 
(as well as I can remember at this time) than 
four or five rods, the motion of the wheel on 
its axis, or shaft, ceased altogether, and it 
began to turn on it> axis down the stream, 
slowly at first, but quickly increasing. And 
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after the skiff had floated not more (I thtiik) 
than fourteen or fifteen rods from the place 
where it had been anchored, the water wheel 
turned downwards, or with the current, as 
often as once round in the distance of a rod 
or less. 

It is evident that while the wheel turned 
up the stream, the current of the river went 
faster than the skiff, or ran past it ; and 
when the wheel turned down the stream, 
the motion of the skiff was more rapid than 
that of the current. We expected this re- 
sult in a certain degree, but all of us were 
surprised that the floating skiff should so soon 
acquire a Telocity greater than that of the 
current of the river. 

It would be interesting to repeat this ex- 

For instance — 

1. In a slower, and in a more rapid, 
current. 

2. In a boat heavily, and one lightly, 
loaded. 

3. In a flat bottomed, and in a sharp 
keeled, boat. 

4. On rafts of different sizes. 

Also, to ascertain whether any difference 
would arise from having the load lie in the 
bottom of the boat, such as a quantity of pig 
metal, or having the load consist of men 
standing up in the boat. 



Times and distances should, of course, be 




PORK ESTABLISHMENT OF MEXICO. 

There exists in Mexico a very fine race of 
hogs, which are regarded as an important 
article of commerce, and the care which is 
taken of these animals so far surpasses that 
which I have seen elsewhere, I think it may 
be very useful to our farmers, brewers, and 
distillers, to be made acquainted with the 
principal details. 

The buildings of these establishments in- 
clude a house for the manager and the work- 
men, a shop, a slaughter house, a place for 
singeing, rooms and vessels for the fat and lard, 
(articles which often supply, in Mexico, the 
place of butter) other rooms where black 
pudding is made and sold to the poor, and a 
soap manufactory, in which all the offals are 
used. The stables, which contain about 800 
hogs, are behind these buildings. They consist 
of out-houses, well made, thirty feet deep, 
with overhanging roofs. The entrance is by 
a low vault, in front of which is an open 
space twenty-four feet wide, extending the 
whole length of the yard. In the centre of 
this, is a stone aqueduct, through which flows 
clear water from a well or spring, the hogs 
being allowed to pass their snouts only into 
the stream, through openings in the wall, 



which prevents the*- soiling the beverage. 
It is the only liquid they are allowed to take. 
They are fed with Indian corn, slightly 
moistened, and spread upon the floor. The 
pens and the space on which the an imal s 
walk are kept in great cleanliness. 

The hogs are in the immediate charge of 
a number of Indians, attached to the esta- 
blishment, and who often give them a cold 
bath, for it is thought that cleanliness contri- 
butes to that prodigious increase of fat 
which constitutes their principal value. It 
is the business also of these care takers to 
keep them in good humour. Two persons 
are employed from morning to night in ad- 
justing their quarrels, and in singing to in- 
duce them to sleep. These persons are 
chosen on account of the strength of their 
lungs and abilities to charm the ears of 
their amiable associates, which is deemed 
an affair of no inconsiderable merit 1 

The' proprietor of one of these establish- 
ments assured us that the expense of it 
amounted to 300,000 francs, and that the 
sales rose to 10,000 a-week; the luxury of 
his equipage indicated, in fact, the possessor 
of a large fortune.— -Jour. Conn. Untellet, 
Juin, 1836. 



RECENT AMERICAN PATENTS. 
(Selected from the Franklin Journal for December.) 

Improvement in the art op tan- 
ning; Henry C. Locher, Lancaster, Penn- 
sylvania, Administrator of Henry Locher, 
deceased, March 18. — " A general commu- 
nication with every vat intended to be used, 
is made by means of trunks, or tubes, placed 
on the outside, and about six inches from 
the top of the vat, and made level so that 
the water may be sent with equal ease in 
any direction through them ; a perpendicular 
trunk or tube, is placed in one corner of each 
vat, extending from the top, to within about 
four inches of the bottom ; small tubes are 
branched off from the main, or horizontal 
trunk, or tube, and inserted into each of the 
perpendicular trunks, or tubes, and also into 
the opposite enda of the vats called handlers, 
and into the reservoir; other small tubes are 
made to connect the several perpendicular 
trunks, or tubes, with the adjoining vats, of 
those generally termed leaches, so that the 
liquor or juice of the bark may be transferred, 
or driven from one vat to another, in any 
direction. The perpendicular trunks, or 
tubes, may, to save room in the vats, be 
placed on the outside, with communication 
at the bottom. 

This plan enables the tanner to multiply 
the liquors or juices, in the vats termed 
leaches, to any degree of strength, and at 
the same time to exchange strong for weak, 
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without mixing scarcely any, and without 
labour more than drawing the plugs out of 
the tubes necessary to be opened, and turn- 
ing the water from the hydrant, or pump, 
on one or more of the leaches, thus as many 
as you please will exchange, and the leaches 
successively recruit in strength. This it 
done on the philosophical principles of the 
lighter bodies rising to the top. As for ex- 
ample, to drive the strong liquor out of the 
vat, cause a light and steady stream of water 
to fall on the bark in the vat, or on a board 
laid on top of the liquor, and as soon as the 
liquor rises to the tube, in the perpendicular 
trunk, it escapes by that tube, and is let into 
any other vat that is opened to receive it, 
and its place is supplied by the water; if the 
reverse is wanted, let the liquor into the per- 
pendicular trunk, it sinks to, and spreads 
over the bottom of the vat, and raises the 
water to the top, where it escapes by the 
small tube. 

False bottoms are useful in this operation, 
as they prevent the trunks or tubes from 
being stopped, or clogged, and they receive 
the settlings." 

A MODE OV CONVEYING RAPT8, BOATS, 

8cc., over dams and shoals | Stephen 
Underwood, New Hampshire, March 19. — 
Two inclined plane railways are to be erect- 
ed, one on each side of the dam, or other 
obstruction, over which a boat &c., is to be 
carried ; these are to extend into the stream, 
so that the load can be floated on to a car, 
constructed to run upon the planes. The 
planes are to terminate, at their upper ends, 
at the distance of from thirty to sixty feet 
from each other, or equal to that of the car 
upon which the boat or raft is to be carried. 
This space is occupied by a vibrating rail- 
way or bridge, which tilts on a centre, and 
will form a continuous plane with either of 
the sections, accordingly as it is tilted to- 
wards the one or the other. A windlass, 
turned by water, or other power, receives a 
rope, or chain, by which the car can be raised, 
or lowered, upon the planes. When a load 
is to ascend, the bridge is tilted towards 
the plane up which it is to be drawn, and it 
is hauled upon it; the bridge is then tilted 
towards the descending plane, and the load 
si lowered into the water. 

There is a contrivance on the car, by an 
arrangement of eccentric rollers, by which 
the level of the load can be changed, so that 
it shall stand horizontally in ascending and 
descending. 

The claim is confined exclusively " to that 
part of the apparatus employed, which is de- 
nominated the vibrating railway, which is 
intended to receive the load at the summit 
of the inclined plane, and to be adapted by 
its vibrating motion to the plane of either, 



for the purpose, and in the manner set 

forth." 

This plan has been carried into successful 
operation ; large rafts of timber being con- 
veyed, by its means, down rivers where the 
passage was previously attended with ex- 
treme difficulty, and where it could not, 
sometimes, be effected. 

Improvement in the process op tan- 
ning HIDES AND SKINS; Lab an Emery, 
New York, March, 19.— The patentee di- 
rects the hides, or skins, to be prepared for 
tanning in the usual manner, and adds, that 
" my improvement or invention then con- 
sists in the application to the bark liquor, 
of nitre, or alum, or epsom, or Rochelle, 
salts, or other neutral salts, either separately 
or together, mixed in with the liquor, in the 
proportion of about four pounds to four 
dozen skins, more or less ; and also bearing 
some proportion to the strength of the liquor. 
Every time the bark liquor is renewed, a 
like quantity of such neutral salt may be 
added, or not, as may be thought proper; or 
as the process of tanning may be required 
to be hastened. Either of the said articles 
may be used separately, or together, in the 
process of tanning morocco, as well as every 
other description of tanning." 

Preserving milk for osb on voyages, 
&c. ; John Lewi* Granger, New York, March 
19. — Fresh milk is to be put into bottles, 
and these are to be closed, in the manner of 
corking, with some porous substance, which 
will allow air to pass through it ; the bottles 
are then to be put into a vessel of cold water, 
and the whole gradually heated to the boil- 
ing point, after which the porous stopper is 
to be covered with wax. 

The claim is " to the evolving of gas, and 
suffering it to escape from the milk, and im- 
mediately afterwards excluding the atmos- 
pheric air from commingling therewith, by 
the method substantially as described." 

We apprehend that the theory above in- 
timated, namely, that the gas contained in 
milk is the cause of its spontaneous decom- 
position, is not founded in fact ; were this 
the case, an exhausted receiver would as ef- 
fectually effect the object in view, as the 
boiling heat, and this process would not be 
" substantially as described." There is a 
chemical change produced in milk by boil- 
ing, by which its liability to further reaction 
is very much diminished, and which would 
not be produced by the mere expulsion of 
gas. This theoretical point, we are aware, 
has nothing to do with the validity of the 
claim, although we have thought proper to 
give it a passing notice ; we have also some- 
thing to say about the novelty of the process. 
In the celebrated report published by the 
French Government in 1810, on Mr. Ap- 
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pert's mode of preserving all kind* of ani- 
mal and vegetable substances, milk is men- 
tioned as having been preserved by boiling 
and corking closely ; it was concentrated in 
the boiling by allowing a portion of its watery 
particles to evaporate ; the process was, we 
think, substantially the same with the above, 
the principle of which was perfectly well 
known. 

DISSOLVING CAOUTCHOUC, OR INDIA 

rubber; Patrick Marine, New York, March 
23. — M What I claim as new, and of my in- 
vention, is the use of oil of tar, or spirits of 
tar alone, and also the use of oil and spirits 
of tar mixed with the prepared sulphate of 
Tine, as a solvent for dissolving India-rubber. ' ' 

We could turn to patents for the use of 
the same liquid, in the employment of which, 
therefore, there is not any thing new. The 
spirit from coal tar has been extensively used 
in England, and is well known here, but its 
odour is extremely offensive. The spirit 
from common tar is principally oil of tur- 
pentine, with empyreumatic matter, which 
does not improve it. 

Spark catchers, for locomotive 
steam engines ; William Schultz, Phila- 
delphia, March 31. — There is to be a swell 
in the smoke pipe, which will give to it the 
force of two funnels joined together at their 
rims ; and across this wide junction there is 
to be wire gauze stretched, the enlargement 
being intended to prevent any obstruction 
in the draught. The pipe for waste steam 
is to perforate the sheet of wire gauze, which 
is secured to it by a flanch. Flues, which 
may be opened when the engine is at rest, 
are to pass on the outside of the conical en- 
largements, allowing a free draught ; these 
are to be closed by valves, when the engine 
is in motion. 

Claim. " What I claim is, the whole 
arrangement, as hereinbefore described, with- 
out any connection with any other machine 
heretofore constructed for the same pur- 
poses."* 

[A spark arrester precisely similar to this, 
invented by Mr. Grey, of the Temple, was 
described in the last volume of our Magazine, 
p. 375.— Ed. M. M.] 

KOTKH AND NOTICE*. 

Short and Long Railtrayt. — " It is n great , though 
I believe very common, mistake to imagine that 



steam power can be employed for short distances to 

full advantage. The briefer the course which a rirer 
has to run, the less its average bulk of water — the 
oftener it is subject to floods, the oftener to be dried 
up : so in a like manner, the shorter the distance of 
a railway, the leas the average weight transported 
upon it, the more liable it is, to have too much traffic 
and too little. I have travelled on the London and 
Greenwich Railway when there were three hundred 

rissengers in the train of a forty horse engine, and 
have travelled on it when we did not exceed a dozen. 
What a vast disproportion was here between the 
power expended ancf the results obtained! In the 
one case, there was but a fulr profit earned ; in the 
other, a heavy loss sustained. Yet to mend matters 
is impossible ; the forty horse engine must be kept 
in readiness and be set to work whatever may be the 
number of passengers, — be it live or five hundred. 
The case is the same on the Dublin and Kingstowu, 
a similar line to the Greenwich. I have It from the 
best authority, that In consequence of the great 
disproportion between the carrying establishment 
which the Directors of this Railway are obliged to 
keep up, and the daily average amount of business 
done, full nine tenths of their steam power is com- 
pletely wasted. (Yet, even with this enormous loss, 
the concern pays well. Of what sort of speculation, 
save a railway, can as much be said ? ) The con- 
verse of the propositiou I have here laid down holds 
of course equally true, namely, that the longer the 
line of the railway, the more numerous its tribu- 
taries, the larger the population whose wants it has 
to supply, the greater will be the certainty of an 
average weight equal to the power of the engines 
employed ; and therelore it is, that great as our gain 
may be from completing the two terminal sections 
of our line, the gain will be much greater, even as 
regard these sections themselves from completing 
the whole. A twenty horse engine having to tra- 
verse dully the whole way from London to Yarmouth, 
or from Yarmouth to London, will always be mnch 
surer of a full weight every time, than if it had Lut 
the distance between London and Chelmsford, or be- 
tween Yarmouth and Norwich, to accomplish."— 
Letter to H. N. H ard, Km. on the Proves* and 
Prvtpect* of the Ka*tern Counties Railwuy Cum- 
pony ; hy J. C. itohertmn. Secretary. 

Strength of Paper.— Mr. Cowper, at a lecture 
which he delivered lately at the Society of Arts, 
produced a sheet of quarto post writing paper, the 
ends of which he hud pasted together, thus forming 
an endless web; into this web he inserted two rods 
of wood, to one of which was attached a half hundred 
weight, and taking the other in his hands, he 
raised the weight. The same sheet, he observed, 
had lifted a man off the ground who weighed 
150 lbs. A bank note, he also mentioned, would 
lift 18 lbs. 

Steel Lettcr-prrxn Fnirraring. — A young artist of 
Vienna, named von SiegLtnder, has, we are in- 
formed by the German papers, recently discovered 
a process by which he can execute engravings in 
the style of copperplate, which can, nevertheless, 
be printed with letter-press lit the same manner ns 
wood-cuts. This Invention may prove of some 
importance. The Hamburgh Correspondent tells 
us with as much solemnity as it speaks of the 
Invention, that Mr. Picker, Professor of Asthctic*, 
at the High School of Vienna, has already given it 
the name of Ckalcasylography. 



tr> Britinh and Foreign Patents taken ant with economy and despatch ; Specification*, I*i*claimer*, <n,t 
Amendment*, pre/tared or revised; Caveat* entered; and generally eeery Branch of Putent Business 
promptly transacted. 

A complete tint «/ Patent* from the earliest period (\h Car. II. 1675,; to the pretent time may he examined. 
Fee 'I*. 6d. ; Client*, gratis. 
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hynam's dividing instrument. 

Sir, — I send you a drawing and descrip- 
tion of a machine in my line of business, 
made by my late father, Mr. Robert 
Hynam, If you are inclined to add it 
to the mighty store of knowledge con- 
tained in your invaluable 25 volumes I 
have in my possession, it is perfectly at 
your service. 

I am, Gentlemen, your 
Most obedient servant, 
Benjamin Hynam. 

St. Petersburg. 




(teeth). A central line with the figures 
8. 10. 12. The figures 8. 8. 8. 8. are 
used in the recoiling scapement. The 
figures 10. 10. 10.. 10. and 12. 12. 12. 12. 
are the distances the pallets must be from 
each other when they scape over dif- 
ferent sized wheels, and different num- 
bers of teeth. The lines drawn from the 
centre of the instrument describing the 
angles 3 and 10 upon the segment of the 
circle, are to determine the plane or slope 
of action of the pallets for the dead beat 
and the length of each pellet. 

To use the Instrument. — Suppose your 
swing wheel of the size of the smallest 
divided circle, place your dividers in the 
centre, and extend them until they reach 
the first number 10 in the central line, 
that distance is the true geometrical dis- 
tance from the centre of the swing 
wheel hole, to the centre hole of the 
pallets, when the pallets scape over 10 
teeth — the 2d 3d and 4th circles are dif- 
ferent sized wheels— for the 2d 3d or 
4th circle or wheel, you must extend the 
compasses or dividers from the centre to 
the other numbers 10. 10. 10., each num- 
ber increases in distance from the centre. 

If your pallets scape over 12 teeth, 
the same rule must be observed as usual 
with the number 10; only with this dif- 
ference, the dividers must be extended 
to the numbers 12. 12. 12., according to 
th* eiae of your wheel. 



Description of an Instrument for marking 
off the distances of the centres of Swing 
Wheels and Pallets, the distance of 
the Pallets from each other ', and their 
slope and plain of action. 

Fig. 1 is a front view of the dividing 
instrument, and fig. 2 a reversed view 
(see front page). Fig. 4 is a profile op 
edge view. 

The brass plate has a circle divided 
into 360 divisions A segment of a cir- 
cle divided in the same proportion. Four 
circles divided, each into 30 divisions 




Having obtained the distance of your 
centres, proceed to measure the length 
of your pallets. 

Suppose you want a wheel to escape 
over 10 teem, beginning with the small- 
est wheel : place your dividers in No. 10, 
nearest the centre of the instrument, 
extend them until they reach the small- 
est circle, No. 10 or 5, divisions (teeth) 
from the central line; this distance is the 
right length of your pallets. To deter- 
mine the distance from the point of the 
ascending pallet to the point or edge of 
the descending pallet; place your divi- 
ders in the 5th division of either side 
the central line, and measure across the 
divided circle to five divisions on the 
other side ^the central line, it will give 
you the distance the edges of the pallets 
must be from each other. 

To determine the slope or plain of action, 
and the length of the Pallets from the 
delivering edge to the head. 

Place the centre of the pallets (axis) into 
the centre of the instrument, bring the de- 
livering edge to the central line, then the 
slope or plain of action of the pallets 
must reach the next line from the cen- 
tral line, the head of your pallets must 
reach the second line from the central 
line, and so on with the others. It 
must be observed, that the last mention- 
ed measure is of little signification, whe- 
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ther longer or shorter than laid down in 
the instrument; the length laid down 
appears pleasing to the eye. The thick- 
ness of pallets should be very near half 
the space between the teeth of the 
wheel. 

The recoiling scapement must be taken 
off the same manner as that already de- 
scribed, with this difference, you take 
all the measures from the numbers 8. 8 
8. 8., the inclined lines drawn from 8. 8. 
8. 8., and the lines marked thus, are the 
inclinations of the recoiling pallets or 
plains of action. 

The recoil isarbitary with clock-makers, 
the less recoil, the less friction ; conse- 
quently, the less recoil has the prefer- 
ence. 

Fig. 3 is a diagram illustrative of the 
action of the instrument 




mackintosh's electrical theory 
— approximation op the earth 
to the sun — postscript to nau- 
TILUS. 

Sir, — Mr. Mackintosh in his explana- 
tion of his second Question, compares the 
motion of the eartn in its orbit, to that 
of a carriage moving up and down an 
undulating railway. He states. No. 712, 
" The earths, path or orbit, would be 



truly represented by a line of railway, 
consisting of one long line of undula- 
tion, so that the carriage would be 
continually accelerated in descending to- 
wards the perigee (perihelion I presume 
he means) or lowest point of tne line, 
and exactly in the same ratio retarded 
in ascending towards the apogee (aphe- 
lion he means) or highest point There- 
fore we perceive that by the undulation of 
the earth in her orbit nothing is either 
gained or lost to the velocity" SfC. 

Let us contrast this up hill and down 
hill motion of the earth or celestial un- 
dulating system, with that part of the 
electrical theory in which Mr. Mackin- 
tosh demonstrates — I beg his pardon — 
asserts— that the earth, and all the other 
planets belonging to our unfortunate 
system are continually posting on to- 
wards the sun (or the roasting system, 
so named by " An Old Correspondent"). 
In No. 681, Mr. M. states, " If he (Kin- 
claven) will examine it more attentively 
(the roasting system he means) he will 
perceive that so far from the momentum 
of the planets being extinguished (and 
Kinclaven never said they would) they 
are supposed to be accelerated, because 
it is assumed that they move in spiral 
orbits, which (the orbits being elliptic) 
is the same in effect as if tney were 
rolled down an undulating inclined plane. 
This assumption derives support from 
several considerations, as well as from 
the established fact of the moons secular 
acceleration." Here we have another pre- 
cious specimen of Mr. M.'s consistency. 
How is it possible to believe in a system, 
the one half of which contradicts the 
other? However, I will allow that this new 
up hill and down hill, or celestial undu- 
lating system of the universe is far more 
feasible than the roasting, or burying, 
or drowning systems (see a " Country 
Teacher's" article, No. 31 1,) which would 
necessarily result from the first assumed 
principles of the electrical theory. 

WiD Mr. M. be pleased to tell us what 
great circle of the celestial sphere repre- 
sents, under this new system of his, 
the horizontal plane, and how many feet 
per mile the alternate rises and falls of 
the earths orbit make with the said 
celestial horizontal planer My motive 
for asking this question is, that Iver 
M'lver demonstrated that the railway 
theroms invented by General Herapath, 
could not apply in any terrestial case 

H 2 
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perhaps they might with with some mo- 
difications be applied in determining the 
velocities, &c. of the planets on the 
principles of the new celestial railway 
of the universe. Modifications, 

say, would, no doubt, be necessary; 
because, if the fall should turn out 22 
feet per mile exactly, General Hera- 
path's theorem produces an infinite 
velocity; and then, good bye to the 
centripetal force of the sun. Again, if the 
fall should be more than 22 feet per mile, 
the velocity, by the General's theorem, 
would be negative; that is, the earth would 
not budge one inch down hill, but would 
always be inclined to run up hill ; of 
course, when the earth arrived at her 
aphelion, she would come to a dead 
stand still. I need hardly state, Mr. 
Editor, that Mr. Mackintosh's second 
question, which I answered in No. 710, 
is the same in substance as the one he 
put to your ingenious correspondents, 
Nautilus, and Trebor Valentine. 

Mr. M. compares himself with Galileo, 
and your humble servant, Kinclaven, 
to one of the Seven Cardinals of the 
Inquisition, who tried and condemned 
Galileo to the flames, for his heresies, 
and he alleges that, if I (Kinclaven), had 
the same power, I would torture him with 
the rack, wooden shoes, warming pans, SfC. 
fyc. — Sentimental Fudge! 

Mr. M. then puts his second ques- 
tion under the following practical form, 
Which he requests me to solve for him : 
Question. " Suppose a carriage has a 
velocity imparted to it ?" &c. bee No. 
712, page 502. 

Had Mr. M. been conversant with a 
few of the first articles of the First Book 
of the Principia (and surely he ought 
to have been so, before he undertook the 
Herculean task of overturning the New- 
tonian system) he would have found 
directions for finding the primitive im- 
pulse the body must receive ; or in the 
case of the body moving in the circum- 
ference of a circle, had he been acquaint- 
ed with the first principles of Dynamics, 
which is contained in every " School 
Book" that treats on that subject, he 
might have discovered an easy method of 
solving his own question. I shall give 
him a formula for it; which, although 
not contained in any book that I have 
ever seen, still the principles from which 
the formula is deduced is to be found in 
thousands of school books. The for- 



mula for the primary impulse, is simply 
this : .0/805 1 = primitive velocity 
in miles per second : and to the number 
of miles the revolving body is from the 
earths centre, and if we assume .078051 

Vm= n, then — = number of 

n 

minutes the body will take to revolve 
round the earth. This formula is not 
confined to a height of 30 feet (as proposed 
in the question) ; it will answer without 
any sensible error, although the body 
were to revolve at a height exceeding 
that of any mountain on the earth. In 
numbers, suppose m =-- 3980 miles, then 
.078051 ^/m = 4.943 miles per second 

for the primitive velocity : and * — 

.10472X3980 0 - rt/T 

= ' — = 86 minutes 26 se- 

4.943 

conds is the time the body would take 
to revolve round the earth. The same 
question might be solved from principles 
deduced from Keplers Laws. 

I have still left the "Country Teacher" 
a good many pickings if he should choose 
to reply to that part of Mr. M.'s last 
letter which applies to himself. 

Yours, &c. 

Kinclaven. 

April 26, 1837. 

P.S. — I really must say, that your 
correspondent Nautilus is one of the 
most fastidious gentlemen T have ever 
had to deal with in my lucubrations in 
the Mechanics' Magazine. In correcting 
an expression which " O. N." (who has 
since proved himself to be an able ma- 
thematician) copied from Leadbetter's 
astronomy, I stated it ought to be " the 
difference of longitude between the Pole 
Star and the first scruple of Cancer (see 
No. 705, page 367). Nautilus has since 
found out a more concise expression, 
which he states " is to be found in every 
primer of geography, which would have 
exactly and concisely conveyed the same 
meaning. The expression should have 
been " The distance of polaris from the 
solstitial colure," &c. (see No. 714, page 
19). I beg leave to inform Nautilus, 
that I decidedly differ with him in opi- 
nion ; the distance between polaris and 
the solstitial colure is surely not an 
arch of the ecliptic upon which celestial 
longitude is reckoned. An infinite num- 
ber of great circles (and small one* 
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the readers of the Mechanics* Magazine; 
that is to say, the weight which it car- 
ries is due, not to the tact of its being a 
real name, but to the merits of the many 
preceding articles which have proceeded 
from the same source : had Mr. B. al- 
ways written under the signature of 
" X. Y.Z.," by this time, with ninety-nine 
readers out of every hundred, "X. Y.Z." 
would have excited as much influence 
as " William Baddeley" in his own pro- 
per person. 

But how long has this antipathy to 
anonymous correspondence existed ? Not 
long, certainly, as the pages of your last 
volume will bear witness, filled, as seve- 
ral of them are, with replies, by Mr. 
Baddeley, to the letters of " P. R." and 
" Fire-Fury" on this very question of 
Fire Insurance (Vide vol. xxvi. pp. 157, 
158, 159, 227, 228. 229, 26l, 262, 263). 
Changed are the times, indeed, since 
our worthy friend rushed with 6uch 
ardour to the combat with a pair of 
anonymous antagonists — that he headed 
his letter with the quotation — 
" Lay on, Macduff," 

evidently with a covert allusion to the 
succeeding line — 

44 And damn'd be he that first cries, Hold ! — 
enough !" 

of which your readers will be apt enough, 
note, to make an awkward application. 
*' The Temple sendeth not forth he r 
champions against nameless men," quota 
Mr. Baddeley; but what would be 
thought of the knight who should cover 
his retreat from the lists by such a 
plea, immediately after encountering two 
masked assailants, in whose case it was 
never even dreamt of? 

I remain, Sir, 
Very respectfully yours, 
Aquarius. 

17th May, 1837. 



too) might be drawn through polaris to 
intersect the solstitial colure ; which of 
all these great circles are we to use? 
Why, none of them. Could you, Nau- 
tilus, describe a great circle that would 
coincide with a portion of the ecliptic, 
and pass through polaris? I should 
think not. There is a small error in my 
last article, which, Mr. Editor, I would 
wish you to correct (lest I should hear 
of it again). No. 718, page 41, col. 2, 
for " a first impulse was given to the 
matter," read " a first impulse was given 
to matter." 

K. 

MR. BADDELEY'S FIRE REPORTS — 
ANONYMOUS CORRESPONDENCE. 

Sir, — I have been not a little surprised 
at the reason assigned by Mr. Baddeley 
for bis determination to give no reply to 
my last letter on the Fire Insurance 
System. The perusal of the remaks on 
anonymous correspondence to which you 
request his attention, will probably work 
some change in his opinions on the sub- 
ject; — opinions which he must certainly 
have taken up at a still more recent period, 
than those he has of late chosen to ad- 
vance as to the indiscriminating bene- 
ficence of the Insurance Companies. 

It is difficult to see in what consists 
the force of the objection to anonymous 
correspondence in a periodical, — at any 
rate where facts are not concerned. Now, 
as it. happens, all the facts that are alluded 
to in the letter in question, rest on very 
good authority, — no less than that of 
Mr. William Baddeley himself; so that 
he will hardly take an exception on that 
score. As to the conclusions drawn 
from them, the readers of the Mechanics* 
Magazine will most likely allow them to 
pass quite as current with the signature 
of " Aquarius" attached, as if they were 
graced with the name and local habita- 
tion of " John Smith" or " William 
Jones." If Mr. Baddeley pleases, he 
may suppose either of these names to 
figure at the end of the communication, 
which has excited his ire, and fall to 
work.with a good conscience accordingly. 
To the uninitiated it appears a matter of 
very small consequence, whether a paper 
confined to reasoning alone be sent forth 
to the world with or without a name. 
'* William Baddeley" itself, is " vox et 
pretterea nihil** to the vast majority of 



PICTURE-BUYING SOCIETIES. 

Amid the numerous schemes for joint- 
stock companies, which sprung into being 
some years ago in England, there was 
none, so far as we know, that had for its 
object the encouragement of art ; that 
invention was reserved for Germany. 
Among our Teutonic neighbours they 
have now for some years been popular ; 
they have recently been introduced at 
Liverpool, and two schemes are now or 
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foot for the establishment of similar 
companies in London. In each, the 
annual subscription is a guinea, and in 
each the equivalent which the subscribers 
are to receive is to be the annual chance 
of acquiring a work of art ; but in other 
respects the plans are different. In one 
society, which bears the name of the 
" Art- Union," the prizes are to be of dif- 
ferent sums of money, which those who 
gain them are to lay out on any modern 
productions of painting or sculpture 
which they may themselves select from 
the exhibitions of the Royal Academy, 
the Society of Painters in water-colours, 
&c. In the other, the " Society for the 
Encouragement of British Art" the 
prizes are to consist of paintings, &c. 
previously chosen by a select committee 
appointed by the main body of the sub- 
scribers. It is alleged that the latter 
plan will Becure a better employment of 
the patronage of the society than can be 
possible when it is distributed by indi- 
vidual hands. The scheme is, however, 
open to so many objections, that we 
cannot but anticipate that the Art Union 
will attract in a far greater degree the 
patronage of the public. A person who 
gains one of the great prizes of the 
Encouragement Society, may often be 
more puzzled than the poor Vicar of 
Wakefield, where to put it, and the very 
proposal of selecting by a committee, 
shows that it is intended that the "for- 
tunate holder*' shall occasionally be sad- 
dled with something not much to his 
taste. Etty's picture of the Svrens in 
the present exhibition of the Academy 
is, we suppose, to be considered a speci- 
men of " nigh art," but how many per- 
sons in this, or any other metropolis 
would like to have it hung up in their 
best parlour ? It strikes us, in fact, that 
the plan of the Encouragement Society 
is best suited for the convenience of 
artists, and that of the Art Union for 
the convenience of the public, and that 
as the power is in the hands of the latter, 
the result may be expected to be con- 
formable. One feature is absent from 
the plans of the two Societies, which 
might, we think, be advantageously 
added to both. The British Institution 
has done itself immortal honour by pre- 
senting some fine pictures to the National 
Gallery. Might not the Art Union lay 
by an annual Bum, and its rival annually 
devote its best picture, to the augmenta- 



tion of the same collection ? This would 
enable the subscriber of a guinea to par- 
ticipate in a patriotic gratification hitner- 
to reserved exclusively for the rich and 
great. These presents would be the more 
appropriate, as being in many instance 
the production of British artists. 

SOLUTION OF A CAMBRIDGE STU- 
DENT'S 2ND GEOMETRICAL PRO- 
BLEM (proposed in no. 706). — 

BY O. N. 

Problem. Given the base, the vertical 
angle, and the rectangle contained by the 
sides, to construct the plane triangles upon 
principles not extending beyond the 3rd 
Book of Euclid. 

2> 




A C 



Upon the given base, A C, describe a 
segment of a circle ABC containing an 
angle equal to the given angle. Bisect 
the arc A B C in B, and from the centre 
B, distance A B or B C, describe the 
semicircle A C D, and draw the diameter 
A C D, which divide in E ; so that the 
rectangle contained by A E, E D may 
be equal to the given rectangle contained 
by the Bides of the required triangle ; 
from the centre B, and distance BE, 
describe an arc meeting the circle ABC 
in F. Join A F, F C, then shall AFC 
be the triangle required. 

Produce A F to meet the circle A C D 
in|H, and draw B G perpendicular to A E. 
Join C E and B F. Then AF . F H + 
G F 2 = A G 2 ; adding B G 2 to both then 
AF, FH + BG 3 =BG 2 +AG 5 = A 
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F. F G-f B F a (or B E 2 ). But B G 3 + 
AG 2 — A B 2 = A E. ED + BC'there- 
foreAF. FH + BE 3 =AE. ED + 
BE 2 . Hence A F. F H = A E. E D. 
But FH=F C .• Therefore A F. F C 
= A E. E D = to the given rectangle. 
Therefore, &c. W. W. D. 

O.N. 

P.S. — Your astronomical correspon- 
dent, Nautilus, commenced his first 
essay in the Mechanics' Magazine to the 
tune of " Cropies lie down." But I am 
much afraid (unless he pays a little more 
attention to his lucubrations) his last 
dance will be to the tune of " Roelin Cas- 
tle"(the * Dead March')- His geographical 
primer (No. 714, page 19) is downright 
nonsense, and I trust Kinclaven will tell 
him so. He informs Nauticus (No. 714, 
page 20) that if he will put him in pos- 
session of certain formula? as given in 
some of the memoirs of the Astrono- 
mical Society, that he (Nautilus) will 
solve the question, that he (Nauticus) 
proposed in No. 711. Now I beg leave 
to inform Nautilus, that although he was 
put in possession of the formula? he will 
never solve Nauticus's question. The 
reason why, I shall leave him to find out. 
Instead of Nauticus's question, I beg 
leave to propose one of the same kind, 
which will be found to be possible, and 
which I request may be solved in such 
a way that any one acquainted with 
spherical trigonometry may understand 
the solution. 

On Feb. 1st, 1837: In lat. 55.. 58 
north, and longitude 3 . . 1 3 west, the 
stars Procyon and Capella, when east of 
the meridian, were both observed to be 
in the same azimuth circle. Question. 
To determine the apparent time of obser- 
vation? 



THE FRENCH SCIENTIFIC ANNUAL. 

In our recent notice of Dr. Thomson's 
*' British Annual," it was incidentally 
mentioned that it originated from a sug- 

festion thatthe " Annuaire" of the French 
►oard of Longitude might not be unwel- 
come to the English public in an English 
dress. The original work itself is now be- 



* This important property of the drcle was fir«t 
demonstrated by Kinclaven, in vol. xvi, page 63 of 
»he Mechanic*' Magazine. 



fore us,* and presents, in many particulars, 
a strong contrast to its follower and imi- 
tator, and, in not a few instances, its 
copyist. For one thing, there is a vast 
difference in size and price. Dr. Thom- 
son's book was rather a consumptive 
18mo., neatly done up in the prevalent 
fashion of cloth-binding, and charged, 
if we recollect rightly, at the genteel 
sum of four or five shillings. The " An- 
nuaire" is a substantial tome, presenting 
its readers with pretty nearly three hun- 
dred and fifty pages of " closely-printed 
letter-press, (to say nothing of a book- 
seller's catalogue of fifty or sixty pages 
more, stitched in along with it) ; rather 
shabbily sewed in paper covers, to be 
sure — but, to make up for that, vended 
to the reading public at the low charge 
of " one franc," — to wit, ten-pence of the 
good and lawful money of Great Britain! 
Surely, this must satisfy the most ardent 
admirer of cheapness, and reduce the 
whole body of the Useful Knowledge 
Society!to despair; itjfairlyoutdoe^alltheir 
out-doings. The fact is, we suppose, that 
our over-channel friends have the as- 
sistance of the government purse in get- 
ting up and sending forth their lucubra- 
tions, — a consideration which at once 
u plucks out the heart of the mystery," 
and relieves Dr. Thompson and his 
worthy publisher from all suspicion of 
an heinous attempt to extort an undue 
amount of cash from the pockets of such 
as the lieges as might be inclined to 
patronize a home-bred " Annuaire." 
In England, every thing is allowed to 
stand (or fall) on its own bottom; in 
France, hardly any establishment seems 
able to exist without the " support" of 
the government, — except the gaming- 
houses, which probably form one of the 
sources from whence the " Bureau des 
longitudes" derives the funds which en- 
able them to produce their Annual at 
ten-pence . If Dr. Thomson were award- 
ed a decent per-centage on the winnings 
and losings at Crockford's, he .would 
doubtless engage to undersell even his 
Parisian rivals. But it will perhaps 
take some time to persuade John Bull 
that " rowley-powley" may be made a 
prolific parent of astronomical calcula- 



* Annuaire pour I'an 1837, presents au Boi par le 
Bureau des Longitudes. Prix, 1 franc. Paris, 18JMS. 
Badielier. lHmo., pp. 343. 
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tions, or "blind hookey" the munificent 
founder of an observatory ! 

But a truce with digressions. The 
" Annuaire " commences with a very 
full calendar for 1 837, which is followed 
by a vast variety of tables of the same 
complexion as those in its English imi- 
tator j indeed, they are in a great mea- 
sure the originals of those contained in 
the latter work, many of which, from 
their nature, contrast so strongly with 
the very exclusively-national tone of its 
title. The tables of old and new weights 
and measures, in particular, are exces- 
sively minute and elaborate. The chief 
statistical details introduced, relate to the 
consumption of Paris in 1835, and what 
the French call the " movement of the 
population" for the same year, i.e. the 
" births, marriages, and deaths." With 
these are mingled an infinity of tables 
on a vast variety of subjects; among 
others, on the " Decimal Monies of 
France," the " Weight and Diameter of 
Coins," " English Measures compared 
with French," " Linear Foreign Mea- 
sures compared with French," " Laws 
of Mortality in France and England," 
"Latitudes of the principal Places in 
France," " Heights of Mountains," and 
a host of similar matters. The calendar 
and these tables occupy the first two 
hundred and twenty pages ; and the re- 
mainder of the work — no less than a 
hundred and twenty pages more, — is 
occupied by " Scientific Notices," a 
head which is this year confined to a 
single article, on a subject by no means 
destitute of interest to the English 
reader ; it is the production of M. Arago, 
the distinguished member of the Insti- 
tute, whose name has been well known 
in this country since the publication of 
his voyage round the world with Cap- 
tain Freycinet, and is entitled, " An 
Historical Notice on Steam-Engines. " 

M. Arago's chief object, in this rather 
lengthy paper, is to put in a claim, on 
the part of his countrymen, to a share — 
(not tb mince the matter, to a principal 
share) — in the invention of the steam- 
engine ; and, joined to this, is an ever- 
appearing desire to prove that all the 
English writers on the subject have eu- 
deavoured,wit h one accord, to suppress the 
evidence in favour of the French claims, 
and, at whatever risk, to deck their own 
countrymen in the laurels torn from the 



brows of their neighbours. The result, 
in both instances, is — failure. After all 
the facts adduced, M. Arago is con- 
strained to allow, that *' Newcomen's, or 
the atmospheric engine, was the first 
which rendered any real service to in* 
dustry," and to leave the name of Watt 
unchallenged on its " proud pre-emi- 
nence ;" while his sweeping charge 
against the whole body of English sci- 
entific historians needs only the quota- 
tion of his own words to refute it. Will 
it ,be believed, that, after indulging in 
page after page of wholesale animadver- 
sion on that excessive self-love which, 
according to him, has led every English- 
man who has touched upon the topic to 
disguise and distort the truth for the 
"honour and glory" of his own coun- 
trymen,— after preparing his readers to 
expect, from his own gallant and Gallic 
arm, the complete demolition of the 
whole national fortress of lies and de- 
ceit, — after magnifying to the utmost 
the amazing labour and research ex- 
pended by himself in getting at the root 
of the matter, under the mass of fraud 
and falsehood with which British vanity 
had overlaid it, — will it be believed, after 
all this, that his long-winded exordium 
concludes with the sneaking acknow- 
ledgment which follows ? 

" I ought to observe, before concluding 
this preamble, that a remarkable work has 
recently appeared in England itself, enti- 
tled, 4 A Descriptive History of the Steam - 
Engine, by Robert Stuart,' in which all the 
trials made to turn the vapour of water to 
account as a mechanical agent, are appreci- 
ated with great discernment, and, which is 
much more rare, with an entire freedom 
from national prejudice ; with a few excep- 
tions, the opinions of Mr. Stuart on the 
relative merit of the various engineers who 
have borne a part in the creation of that 
wonderful machine, are perfectly conform- 
able to thosewhichlhad formed from the pe- 
rusal ofthe original authorities ; a concurrence 
so flattering to me, that I gladly hasten to 
avail myself of it. I will even add, that if 
my Notice had not been in a great measure 
prepared when I became acquainted with 
Mr. Stuart's history, I should probably have 
contented myself with inserting here a sim- 
ple analysis of his work ; the object I pro- 
pose to myself would, by that means, have 
been equally attained." ' 

Did ever author before show himself 
up in so ridiculous a false position as 
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this } The Irishman who turned his back 
upon himself, was but a type of M.Arago; 
even he would have thought it going a 
trifle too far to bring forward a truth- 
telling Cretan, by way of proof, that " all 
the Cretans are liars." Nor is this all. 
Further on, when M. Arago has set all 
his proofs in favour of his countryman, 
Papin, before the reader, with a very 
grandiloquent summing up of his merits, 
he very quietly observes, in a note, 
" Messrs. Stuart, and Partington have 
explicitly acknowledged all these titles of 
Papin to the gratitude of mechanicians/' 
So then, after all his tirade, as to the 
influence of national prejudice in pro- 
curing the denial of Papin's claims on 
all hands, from the peer to the peasant, 
in England, it turns out, on his own 
showing, that the writers of the only 
two distinct histories of the steam-en- 
gine, which our literature possessed, at 
the time his paper was written, — actually 
render the very fullest measure of jus- 
tice to the ments of French invention ; — 
that very measure of justice, to the full, 
which it is the professed object of his 
paper to seek, and, if possible, obtain. 

The whole affair, so far, gives rise to 
a vehement suspicion, that M. Arago, 
who f8 so apt to suspect others, has been 
guilty of a literary larceny himself. He 
wishes it to be believed, that his paper is 
the result of a series of elaborate re- 
searches made by himself in order to 
free the question from the mystification 
in which British ingenuity, spurred on 
by British vanity, had enveloped it ; and 
that he did not meet with Stuart's work, 
by which all his labours would have 
been forestalled, until after his own task 
was completed. Believe it who will! 
To us the story appears in the highest 
degree incredible. Stuart's History was 
published three or four years before M. 
Arago took the matter in hand, and must 
naturally have been one of the first works 
to whicn he had recourse: if not, how 
extensive must have been his research, — 
how complete his reference to British 
authorities ! The book once in hand, 
the rest of the task was easy. It 
consisted only in abridging its contents, 
and interspersing the hash with savoury 
morsels of abuse of the whole generation 
of the author's countrymen, for sup- 
pressing the very facts which were thus 
being turned to account against them ! 
This is " quartering upon the enemy" 



with a vengeance ; a highly refined im- 
provement on the art of adding insult to 
injury. 

The facts which M. Arago has thus 
retailed to the pupils of the Ecole Poly^- 
technique, are certainly of such a nature, 
as satisfactorily to establish the claim of 
Papin to a highly honourable station 
among the earlier inventors of the steam- 
engine. Indeed, as is observed by Mr. 
Elijah Galloway another Englishman, in 
his history, " it is to be regretted that 
he discontinued his experiments, as they 
would have probably led him to the dis- 
covery of the atmospheric engine." That 
discovery was reserved for our country- 
man, Newcoraen, who, as we have already 
seen, is allowed by M. Arago, himself, 
to have produced the first working steam- 
engine ever made ; notwithstanding this 
admission, however, it goes sadly against 
the grain, to allow the shadow of a shade 
of merit to be his due. M. Arago shows 
all the expertness of a practical tactician 
in throwing a cold blanket over his pre- 
tensions. While divers wood-cuts are 
devoted to the elucidation of Papin's con- 
trivance, the far more elaborate and com- 
plicated one of Newcomen is left to shift 
for itself with dry words alone, and, in 
those words, his production is never 
alluded to, but as a modification, an im- 
provement, of Papin's machine, and the 
latter is always pointed to as " the at- 
mospheric engine." Newcomen's engine, 
as soon as it appeared, effected a com- 
plete revolution in the draining of mines, 
and that too, in Papin's lifetime, and 
under Papin's observation, without his 
ever claiming the invention as his own ; 
yet M. Arago delights himself by turning 
such nicely-rounded phrases as " the at- 
mospheric engine of Papin, thus improved 
by Newcomen attracted universal atten- 
tion," and so on, with the evident view 
of impressing on the mind of the cursory 
reader the idea that Newcomen's engine, 
on its first appearance, was generally 
recognized as the invention of Papin, 

new-revived" only by the mechanician 
whose name it has always borne, from 
its first introduction to this day. This 
is a trifling with fact, quite unworthy of 
a professed searcher after the plain truth : 
a sort of finesse, which the advocate of a 
sound cause would hardly feel obliged 
to resort to. 

The same modus operandi, is carried 
into effect in another quarter, where it is 
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still more glaringly absurd. Savery's 
ingenious machine is actually described 
under the character of an amelioration 
of the hot-water fountain of De Caus. 
It would be only a few steps further 
to describe a regular Boulton and Watt 
as an improvement on the tea-kettle, — 
for " is there notsteam in both, look you ?" 
De Caus's machine (as every English 
reader knows) consists merely in a boiler 
with a pipe at the top, to let out the 
water in a jet when sufficiently heated 
to produce steam. It is a mere philoso- 
phical toy. M. Arago takes the trouble 
to give a diagram of this simple con- 
trivance (a little altered frem his ori- 
ginal, by the way) and when he comes to 
Savery's engine, exhausts all his inge- 
nuity in describing its numerous and 
complicated parts, without the assistance 
of any graphic illustration beyond the 
view of De Caus's toy, of which he takes 
it for granted, that Savery's engine is a 
mere copy. The reader will easily guess 
what hard work this must be : it is, in 
sooth, a very serio-comic exhibition to 
see M. Arago labouring to prove that 
Savery only added another boiler here, a 
receiver there, a pipe of communication 
in a third place, a few valves where they 
were evidently required, and besides 
these trifles, a new principle never dreamed 
of by De Caus, — that of condensation, — 
and, by this simple process, succeeded 
in tearing the laurels of invention from 
the deserving brows of his illustrious 
countryman ! — And, yet the perpe- 
trator of this tomfoolery is a gentle- 
man, who is never tired of lauding his 
own impartiality, and interspersing his 
lucubrations with exclamations of sur- 
prise at the extent, to which English 
writers have been carried by the blindness 
of national predilection ! — Burns's verse, 

*' Oh ! wad some power the giftie gie us 
To see oursells as ithers see us !" 

may well be applied to M. Arago. There 
is scarcely a line of his elaborate essay 
which does not bear testimony to the 
thoroughly French bias of its author; 
nor, perhaps, a matter of fact which is 
not more or less distorted to suit his view 
of the question. 

The claims of the Marquis of Wor- 
cester to the invention of the steam-en- 
gine are not worth supporting ; indeed, 
it is a matter of surprise that they should 
ever have been seriously put forth, es- 



pecially as we have only his word (the 
word of a daily inventor of impossibilities) 
and a description so vague, that it would 
require more ingenuity to decipher its 
meaning than to invent the whole ma- 
chine anew ; — to prove that he ever dis- 
covered any machine of the kind. In 
all probability, if it ever was made, it 
was not a much rearer approach to the 
modern steam-engine than the " simple" 
apparatus of De Caus. These two may 
be pitted against each other, without 
much loss of national credit on either 
side ; unless, indeed, the odds be given 
to the Frenchman, on the ground that 
he did describe his machine, while the 
Marquis wisely kept his secret (if any) 
to himself: a measure which, it might 
be thought, would have been sufficient 
to quash any claim to the honour of the 
invention on his behalf, were his reputa- 
tion for veracity ten times higher than it 
stands at present. 

The claims of Papin are of a far higher 
order ; so much so, that the trickery of 
M. Arago, perfectly in place as it was 
when the bolstering-up of De Caus was 
the object, might well nave been spared 
(as unfortunately it has not been) in 
blazoning forth the merits of '* the in- 
ventor of the atmospheric engine !" If 
M. Arago had confined himself to trans- 
lating from his English authority, Stuart, 
he would probably have done more credit 
both to himself and to his country, which 
must needs share in some degree in the 
disgrace, especially when it is considered 
that this miserable effusion of spleen and 
malignity we have been exposing, has 
arrived at the honour of a second edition 
in a work of the national character of the 
" Annuaire du Bureau des Longitudes." 

Besides attempting to prove Papin the 
inventor of Newcomen's engine, M. Arago 
advances for him a claim to the title of 
the father of steam-navigation, which he 
supports with considerable success. We 
shall quote the passage in which this is 
done, as it possesses not a little interest, 
and a greater portion of novelty than 
now-a-days falls to the share of most 
dissertations on so hackneyed a theme. 
It may be as well to caution the reader, 
that M. Arago (a member of the Insti- 
tute !) does not hold himself responsible 
for the fidelity of his extracts, a single 
moment after he has escaped from tne 
trammels of " inverted commas,"— and 
not always while he is within them. This 
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is a remark of some importance, inas- 
much as, in quoting diagrams, lie con- 
siders himself at liberty to introduce 
what alterations he pleases, — a privilege 
which (without hinting a word to his 
readers) he turns to some account. There 
are no diagrams in the following extract, 
but there is a parenthesis, in which " the 
atmospheric steam-engine" is familiarly 
mentioned as having been invented long 
before the date of Newcomen; this it 
may be as well to observe, is an addition 
of M. Arago's, and not a part of the 
original text of Papin. It presents an 
instance in point, of the catching style of 
the whole production : 

44 The application of steam-engines to 
navigation is, of all inventions of the mecha- 
nicians of modern times, the one which, 
in some countries, — America, for instance, 
seems to have led to the most important 
results. The honour of priority in the in- 
vention has, consequently, been very strongly 
contested. From the first, France has been 
quite ont of the question ; the contending 
parties hare been only the English and the 
North Americans. The latter attribute the 
first application to Fulton, while the English 
produce the much earlier writings of Jona- 
than Hulls and Patrick Miller to sustain 
their cause. The argument is conclusive, as 
against Fulton : but may there not exist still 
older works than that of Jonathan Hulls, in 
which allj his ideas may have been fore- 
stalled ? — Let the reader decide whether my 
researches on this point have been fruitless. 

44 The work of Jonathan Hulls is dated 
1737. It contains — 1. The figure and de- 
scription of two paddle-wheels placed at the 
stern of the boat ; 2, the proposal to turn 
the axis of the wheels by the aid of Newcomen 's 
engine, then well known, but employed only, 
according to Hull's own expression, 4 to 
raise water by fire.' 

44 The work of Patrick Miller appeared at 
Edinburgh in 1787. It also contains a de- 
scription of paddle-wheels ***** 

44 This is the oldest matter, and the most 
in point, that the English critics have been 
able to bring forward in the discussions they 
have maintained with their American an- 
tagonists. I shall now in my turn furnish 
my quota of information. 

44 The work of Papin, from which I have 
before quoted, his 4 RecueiT of 1695, con- 
tains textually the following (pages 57, 58, 
59, 60) 

44 4 It would take up too much space to 
describe here in what manner this invention 
(that of the atmospheric steam-engine) might 
be applied to the drawing of water from 
8, the throxcing of bombs, and rowing 



against the wind. But I cannot help re- 
marking how preferable this method would 
be to that 4 of galley-slaves, for making 
quick progress at sea.' Some remarks follow 
on animal movers, which, observes our 
author, occupy a considerable space, and 
consume a great deal, even when they are 
not at work. He remarks that his pipes (or 
cylinders) could be less embarrassing, 4 but,' 
says he, 4 as they could not conveniently 
work oars of the usual construction, it would 
be necessary to employ revolving oars.' 
Papin relates that he had seen such oars 
attached to an axle in a boat of Prince 
Rupert's, and turned by horses. We shall 
soon see how he manages to transform the 
up-and-down movement of his piston into a 
rotatory one : 4 The piston-rods must be 
furnished with teeth, in order to turn little 
toothed wheels, fixed to the axle of the oars.' 
But as a piston does not work with any ef- 
fect at the lower part of its stroke, he pro- 
posed, in order that the rotary motion might 
be continuous, to employ several cylinders, 
the pistons of which should work in opposite 
directions, one beginning to ascend when 
another had arrived at the end of its stroke, 
and so on.' But, 4 perhaps it may be ob- 
jected,' adds Papin, 4 that the teeth on the 
piston-rods, fitting into the teeth of the 
wheels, would, in going up and down, give 
opposite motions to the axle ; that the as- 
cending pistons would hinder the motion of 
the descending ones, and vice-versa* But 
this objection is easily got rid of; for it is a 
very common thing with clockmakers to fix 
toothed wheels on arbors or axles', in such a 
manner that, when propelled one way, they 
cause the axle to turn with them ; but that, 
when moved the other way, they can turn 
freely without giving any motion to the 
axles, which may thus have a movement 
diametrically opposite to that of the wheels. 
The greatest desideratum of all, therefore, 
is simply the setting up of a factory for 
making with facility pipes of sufficient light- 
ness and strength, and of equal dimensions 
from one end to the other,' &c. 

44 It appears then, that Papin proposed, 
in a printed work, to propel ships by the aid 
of the steam-engine, 42 years before Jona- 
than Hulls, who is regarded in England as 
the inventor." — p. 285. 

Nor is our author satisfied with affirm- 
ing a Frenchman to have been the theo- 
retical inventor of steam-navigation ; he 
will have it also, that his fellow country- 
men were the first to reduce the idea to 
practice, although, even he cannot con- 
tend that they were the first to succeed 
in the attempt ; and that, after all, seems 
the honour best worth the fighting for. 
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"In speaking of steam-engines in general, 
I have endeavoured to assign their a share 
«f merit to the inventors properly so called, 
and to the engineers who have first reduced 
their ideas to practice. If we follow the 
same method in this instance, we shall find : — 

44 That M. Perier, in 1775, was the first 
to construct a steam-boat (a work by M. 
Ducrest, printed in 1777, contains an ac- 
count of the experiments, at which the 
author was present: the date is thus authen- 
tically established). 

" That trials on a larger scale were made 
in 1778; at Baume-les- Dames, by the Mar- 
quis de JoufFroy. 

"That in 1781, M. de Jouffroy, passing 
from experiment to practice, actually esta- 
blished on the Saone a large boat of the 
same kind, which was not less than 46 metres 
long by 4£ metres wide. 

" That the then Ministry referred to the 
Academy of Sciences, in 1783, the account 
of the successful results arrived at by this 
vessel, in order to decide whether M. de 
Jouffroy was entitled to the exclusive pri- 
vilege which he sought.* (Messrs. Borda 
and Perier were named commissioners.) 

" That the trials made in England by 
Mr. Miller, Lord Stanhope, and Mr. Sy- 
mington, are of a much later date (the first 
belong to the year 1791, those of Lord 
Stanhope to 1795, and the experiment made 
by Symington, on a Scotch canal, to 1801). 

" That, as the attempts of Messrs. Li- 
vingston and Fulton, at Paris, date only 
from 1803, they afford them still more 
slender chums to the invention, especially as 
Fulton had acquired, in England, a detailed 
acquaintance with the trials of Messrs. Mil- 
ler and Symington, and as many of his own 
countrymen, Mr. Fitch among others, had 
engaged in public experiments with the same 
object from the year 1786. Let us never 
forget to add that the first steam-boat which 
was not given up after it had been tried — 
that the first which was ever applied to the 
transport of men and merchandize, was that 
constructed by Fulton at New York, in 1807, 
and which performed the voyage from that 
city to Albany. In England, the first steam- 
vessel which was ever seen in action to sup- 
ply the wants of travellers and traffic, dates 
only from 1812."— p. 290. 

On this we shall only remark, that this 
synopsis affords but little ground for the 
belief that M. Arago's researches have 
been so extensive and so profound as he 
would wish us to believe. He tells us 

* The boat tried at Lyon§ contained two separate 
steam-engines. The events of the French revolu- 
tion forced M. Jouffroy to emigrate, and frustrated 
nil his attempts. 



enough, indeed, of M. Perier and M. do 
Jouffroy (Frenchmen both), but his in- 
formation on the whole question is la- 
mentably deficient. Is it possible, we 
feel compelled to ask, that he can have 
prosecuted any researches beyond the 
sphere of France, without having met, 
for instance, with some mention of the 
earlier experiments of Symington, or at 
least a whisper of the name of " Bell of 
Hclensburgn ?" 

STBAM-KXGINE INQUIRIES. 

Sir, — The insertion of the following in- 
quiries in your interesting and valuable Ma- 
gazine, and a satisfactory reply from one of 
your able correspondents, will much oblige 
Your obedient servant, 

W. 

A person has recently purchased a five- 
horse power high pressure steam-engine, 
and with it a wrought-iron plate dome 
boiler, three-eighths of an inch thick, con- 
taining, to the water line, from 250 to 300 
gallons, and the diameter of which boiler, 
at the water line, is two feet six inches ; 
and, being a second-hand engine, and the 
boiler having been used to work it, he is 
satisfied of its competency as relates to 
strength and capability of generating a suf- 
ficiency of steam for the purpose. But 
certain considerations induce him to wish 
to substitute for this small boiler another 
made of copper, three-sixteenths of an inch 
in thickness, containing 800 gallons of water 
to the water line, and the diameter of which 
at such line is five feet, and the dome to 
which is as proportionate in height, &c. as 
that of the small boiler. 

The inquiry, therefore, is, that as it is 
proposed to throw precisely the same work 
upon the engine in using the large boiler, 
as would he, if using the small boiler, whe- 
ther or not the substitution can be safely 
made, as relates to risk of bursting the large 
boiler, in consequence of its lesser thick- 
ness, &c. 

The inquirer will not only be glad to 
know the fact in relation to the difference 
in the thickness of the metal, the size, and 
of the tenuity of each metal of which the 
two boilers are composed ; but he will feel 
much obliged by a demonstration by calcu- 
lation (not algebraic) relative to the respec- 
tive (probable) capabilities of the two boilers, 
having reference to the difference in their 
size and thickness only. 

If not deemed too intrusive on the columns 
of the Mechanics' Magazitie, and the kind- 
ness of some correspondent, the inquirer 
would feel obliged also if furnished with a 
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formula by which to calculate the proper 
thickness of copper or sheet-iron in the 
construction of a boiler for a high or low 
pressure engine of any given hor*e power, 
based upon the size of the boiler, or the 
area of the evaporating surface, or any other 
point which should be the condition, or one 
of the conditions, of the computation. 
Brighton, May 6, 1S3C. 

m ♦ 

A FEW WORDS OF RETROSPECTIVE CRITI- 
CISM. MR. WILLIAMS IN REPLY TO O. N. 

Sir, — Your Magazine has just been shewn 
me, in which I perceive I have been un- 
handsomely treated by a writer signing 
" O. N."; will you indulge me with leave 
to offer a few remarks in reply. 

In December last, by the kind intention 
of my respected friend, Mr. Richard Evans, 
a few figures in the shape of calculation ap- 
peared as my production in your Magazine. 
In February, you inserted an explantion 
how that they appeared by accident, being 
intended only for private and momentary 
curiosity, — were hastily put together ; the 
result was an error ; — its correction you 
obligingly inserted with the explanation. 

Your correspondent "O. N." commented 
on both these letters with rather more acri- 
mony than intelligence. In speaking of the 
first, he says (at p. 185 of December last), 
" Aw method of solution is perfectly false.' " 
Pointing out the error was very commenda- 
ble ; but he imputed it to the wrong quarter ; 
he attacked the method when he should have 
attacked the calculator. His language in 
italics is therefore very objectionable, and 
did not come well from him who was at the 
same time doing a sort of penance for errors 
of his own ; it was offering one error to atone 
for another ; but what astonished me most, 
was the singular modesty of this writer, 
who, while himself was using part of the 
method to find the difference of longitude, 
&c declared the whole to be perfectly false. 
The other part, under the zodiacal sign, I 
would suppose he had not been accustomed 
to, and which must have misled him in his 
remark ; he seemed not aware, that multi- 
plying the differeuce of longitude by the 
cos. mid. lat. would have reduced it to the 
departure, and so would have produced a 
correct answer. 

In March Magazine, p. 475, he tacitly 
admits his first judgment to be wrong, yet 
speaks of some errors of 50 and 60 per cent. ; 
this is captious, and belongs to some other 
question not in dispute ; for I had given no 
opinion on the comparative merits of the 
different methods, therefore his remark was 
uncalled for, futile, and pedantic. It was 
sufficient that the method 1 adopted answered 



the question in hand. The advantage of art 
lies in choosing the readiest way to obtain en 
end according to the data given ; were the 
latitudes high, or more especially, if the 
difference of latitude were great, I certainly 
would have used spherics ; but in Mr. 
Green's trip, the distance would be found 
without it ; and, besides, distance does not 
contribute to produce t he error * * O. N . " speak s 
of, any further than it affects the difference 
of latitude, for as far as regards Mercator 
and mid. lat., the error in the difference 
of longitude varies as ."2L- exceeds 

rn j° prop. di»f. lat. 

iTT— j— i^, in which distance is not con- 
sidered. Rut 1 cannot, perhaps, do better 
than by referring to Robertson's Mathema- 
tical Elements, edited by Wales ; this work 
is a magazine of mathematical information. 

I observe a little thing by " O. N." on in- 
terest, at p. 474 of March last; he would 
have done well if at the same time he had 
referred the reader to the same problem, 
with a solution less complicated, in Ward's 
celebrated Mathematician's Guide, published 
much above a century ago ; or to Keith's well 
known Treatise of Arithmetic, or to any other 
work on the subject ; for if silent on books 
where these things are to be found, the dis- 
cerning reader will soon perceive the jack- 
daw in pigeon's feathers. 

Replying to an anonymous writer is con- 
tending with a person sheltered behind a 
disguised name ; but, perhaps, were we more 
acquainted, we might be better friends: how- 
ever, I shall only add that 
I remain, Sir, 

Yours obliged 

Joseph Williams. 

Swansea Saving-' Bank, 9th May, 1837. 



MANUFACTURE OF INDIA-RUnnF.R WEB IN 

PARIS. 

(From the Franklin Journal for January.) 
Gentlemen, — The general employment 
of gum elastic web, induces me to send 
you for publication, a brief notice of the 
processes for its manufacture, indulging the 
idea, that it may prove of sufficient interest 
to amuse, or perhaps instruct, some of the 
many readers of the Journal who are seeking . 
for information. 

Circumstances, which need not be related, 
enabled me to sec in detail all that is noted 
in the following pages, at the manufactory, 
at Saint Denis, near Paris, which, if I am 
not mistaken, is the only establishment in 
France and which has a branch in London, 
both of which are usually kept impenetrably 
secret. The fabric was commenced at 
Vienna, but much improved and extended in 
the manufactory at St. Denis, in which there 
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are about 1500 of the macliines for plaiting 
the thread around the filaments of gum, and 
ail the other departments in correspondent 
proportion. 

No pledge was given, nor will any breach 
of confidence result from the publication of 
these notes, which were written immediately 
after the visit to the establishment in 1834. 

Such as they are, they are at your service 
with the best wishes of 

Your obedient servant, 
Franklin Peaxe. 
Philadelphia, February, 1837. 

1st Operation. — The gum elastic is pro- 
vided in the usual form of bottles. The 
first operation is to divide these bottles into 
two equal parts ; they are then placed in 
piles fo six or eight in height and of an in- 
defiinate number in extent upon a plank, and 
another plank is placed upon them, when th* 
two are drawn together by wooden screws 
and nuts. They remain in this state a suf- 
ficient time to render them flat, or to take 
out in a great measure the original curvature 
of the bottles. 

2nd Operation. — The first machine con- 
tains a circular knife which revolves rapidly, 
its diameter being about 8 inches. At the 
side of its edge is an advancing carriage or 
slide, which receives its movement by means 
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of a screw from the shaft of the knife. Upon 
this slide is attached the gum, a hole being 
made in its centre to receive a screw, which 
serves as a pivot upon which it may torn ; it is 
held down by a nut that is screwed upon it, 
and the edges are held down by springs plac- 
ed near to the knife, but not so strong as to 
prevent its turning under them. A box under 
the table contains water, in which the knife 
runs, and a box above it encloses the blade, 
and prevents the water from being thrown 
into the face of the workman. When the 
machine is started, the gum advances and is 
turned round by hand, whilst the knife cuts 
off the irregular circumference, until a con- 
tinous slip comes off, which the workman 
takes hold off and draws away, the carriage 
advancing and the knife cutting until the 
gum is exhausted. The operation resembles 
the cutting of leather strings out of circular 
pieces of that material in the manner prac- 
ticed in the olden time by shoemakers. 

3rd Operation. — These slips pass into a 
bucket of water, from which they are taken 
and examined through their whole length by 
a woman, who removes the defective parts 
and joins together the ends of the slips, by 
cutting them off in a sloping direction and 
making a nick near the extremities, with a 
pair of sissors, in the manner indicated at fig. 1. 
These ends are then placed together, and 






hammered with some force upon an anvil, by 
which means they are made to adhere with 
considerable tenacity. 

4th Operation.— These slips thus joined 
pass to another engine, which resembles in 
almost all respects the slitting mills of iron 
works, of a size proportionate to the material 
upon which they operate. The slip, always 
contained in water, is guided into this cut- 
ting mill, which has five or six blades accord- 
ing to the width of the slip, and is kept in 
its place and prevented ftom turning by a 
slight spring. After passing between the 
cutters it is drawn off by two rollers, between 
which it passes, and from thence into the 



hands of the attendant, who passes the slip, 
thus divided into threads, into water. 

bth Operation. — The filaments then pass 
into the hands of females, who examine them 
through their whole extent, remove the im- 
perfect parts, and join the extremities as 
before. 

6th Operation. — The next machine is im- 
portant, having for its object to remove the 
elasticity of the gum, or in other words, to 
stretch the filaments to their utmost extent 
It consists of a reel of eighteen or twenty 
inches in diameter, revolving with consider- 
able rapidity. Between the attendant and 
the reel is a wheel with several grooves of 
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different diameters, revolving with a move- 
ment slow compared to that uf the reel, and 
which has a transverse movement from the 
right to the left side, thus serving as a guide 
to the filament, and preventing it from over- 
lapping upon the reel. This latter wheel 
was evidently intended to give an equal 
tension to the gum as it was wound upon 
the reel ; but I observed that the filament 
was simply held by the hand, and the wheel 
only used as a guide, sufficient practice on 
the part of the workmxn giving to the mo- 
tion every desirable regularity. The slips 
are left upon these reels to dry and harden 
for a period varying from three to six weeks. 

7th Operation. — They are then wound 
upon bobbins by the usual means of a wheel 
and spindle, by a woman, care being taken 
to retain the tension. 

Sift Operation — The next operation is the 
plaiting of silk, cotton, thread, or other ma- 
terial, around the filament of gum, previous- 
ly coloured or white, according to the objects 
into which it is subsequently to be manufac- 
tured. This is performed by an extremely 
ingenious machine, the construction of which 
it would be impossible to illustrate without 
drawings ; the machines are manufactured, 
and for sale in Paris, by Blanchin, No. 98, 
Rue Faubourg, St. Martin. They have the 
important quality of stopping if a thread 
breaks or is exhausted. 

9th Operation. — The machine last alluded 
to draws the filament off the bobbins upon 
which it was previously wound, and after 
plaiting around it, winds it again upon others, 
which, when filled, are conveyed to the looms, 
and there placed in frames, with a strap and 
counter weight to give the necessary tension, 
and in sufficient number to form the warp of 
the web, which of course varies in width ac- 
cording to the object to which it is destined. 
The looms were usually simple and moved 
by hand ; but there are also looms capable 
of weaving six webs or more at the same 
time, the shuttles of which are furnished 
with racks, by means of which they are car- 
ried through the chain. 

The plaited filament is combined with silk 
or other matter, and filled with different 
materials, according to the object of the 
manufacturer, and in this respect, all the 
variety of the weaver's art may be exercised. 

All the operations thus far noticed have 
been performed by machinery, driven by a 
steam-engine, with the exception of the 
looms, which it appears to me are not neces- 
sarily excepted. In most of them the gum 
has been deprived of its elasticity ; the last 
operation consists in restoring this quality. 
This is effected by taking advantage of that 
well known though extraordinary character 



which gum elastic possesses, of shrinking by 
the application of heat. 

10th Oj>eration. — The machine to effect 
this is a long table covered with coarse 
cloth or felting in several thicknesses ; at 
each end is a shaft parsing from one side to 
the other, upon which are pullies ; a strap 
passes over these pullies, connecting the 
two ends of the table by a band, which has 
upon it a crotch. One of the shafts is fur- 
nished with a handle to give motion to the 
whole. These will be best illustrated by a 
sketch (fig. 2) ; a heavy square smooth iron, 
heated to a convenient degree, is drawn by 
means of these straps from end to end ; 
three or four webs are laid upon the table at 
one time ; their extremities on the right are 
h»-li! by weights, whilst a light block lies 
upon them at the other extremity, keeping 
them flat, but not preventing their advan- 
cing as they shrink by the application of 
the heat of the iron ; inclined planes m ar 
the ends lift off the weight at the close of 
the operation. The iron is of the form indi- 
cated at fig. 3, with wooden handles for con- 
venient management. Baskets at one end, 
and boxes at the other, receive and supply 
the web. 

The web shrinks in length as the heated 
iron passes over it, to about two-thirds 
of the previous length, and has all its 
original elasticity restored. This operation 
closes the process, the web being subse- 
quently prepared for sale by being made 
into rolls and properly packed. 

IRISH FATENT8 GRANTED IN THE MONTH 
OP APRIL, 1837. 

John Rail lie, of Suffolk-street; South wark, Surrey, 
engineer, and John Patterson, of Trinity-square, 
London, gent., for improvements in propelling ves- 
sels and other floating bodies by means of steam 
and other power. April 3. 

Miles Berry, of Chancery-lane, Middlesex, me- 
chanical draftsman, for improvement or improve- 
ments in power-looms for weaving. April 18. 

Miles Benry, of Chancery- lane, Middlesex, for 
improvement or improvements in making or con- 
structing of meters or apparatus for measuring gas. 
water, and other fluids. April 18. 

Henry Backhouse, of Walmersley, calico-printer, 
and Jeremiah Graves, engineer, both of Bury, hau- 
easter, for improvements In the art of block-print- 
ing. April 19, 

James Pim, jun., of College Green, Dublin, banker, 
and Thomas Fleming Bergin, of Weatland-row, 
Dublin, civil engineer, for an improved mode or 
method of propulsion on railways. April 25. 



NOTES AND NOTICES. 

Railway in HoMein.— Some interest has been 
felt in the question, whether the Danish govern- 
ment would sanction the making of a railway over 
the aeck of land which, connecting the peninsula 
of Jutland with the continent of Germany, sepa- 
rate* the waters of the North Sea from those of the 
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Hal tic. The advantages to commerce in general 
of such a line are very obvious ; but it is equally so, 
that all the traffic diverted into this channel from 
the circuitous track by the Cattegat will be with- 
drawn from the seas of Denmark, and freed from the 

■iderable portion of the revenue of the Danish 
government. The decision has now been made, 
and it is in favour of the railway. The ground is 
ordered to be levelled at the expense of govern- 
ment, from Altona to Kiel, and likewise from Al- 
tona to Neustadt, preparatory to the construction 
of two lines of road, which, however, it is not the 
intention of the government to execute itself, but 
throw open to the competition of companies, or in- 
dividual capital. 

Pari* and Brussels Railway. — The railway which 
has long been projected for uniting the capitals of 
France and Belgium, at length bids fair to be com- 
menced in good earnest. The king of the French 
has just granted to Mr. John Cockerell, the cele- 
brated Emrlish iron-master of Lieee. the "conces- 
alon" of the railway for fifty years. The French 
government is to advance 25 per cent, of the cost 
on the distance from Paris to the Belgian frontier ; 
and Mr. Cockerill is to be entitled to all tolls and 
profits for the first half century, when, it is to be 
presumed, the works will become the property of 
the nation, The only condition with which the 
grant is accompanied, is, that the toll for the 
French portion of the railroad shall nev 
fifteen francs, or 12*. Grf. The terms of the i 
sion were not agreed to until after the "high con- 
tracting parties," Louis Philippe on one side, and 
Mr. Cockerill on the other, had had several per- 
sonal interviews. The latter must be allowed to 
possess a most adventurous spirit ; he was a severe 
sufferer by the revolution at Brussels in 1830 . and 
yet, it seems, is not deterred from adventuring his 
capital on a soil like that of France, which in fifty 
years may experience, probably, half as many re- 
v.dutions. 

Silk-worm Rearing Apparatus. — At the recent 
annual meeting of the French Central Agricultural 
Society, the report on the attempts of M. ( ami lie 
Beauvais to introduce the rearing of silk-worms into 
the north of France excited the greatest share of 
attention. After several years spent in experi- 
ments, he has at length succeeded, by the aid of 
the system of ventilation of M. Darcet, in overcom- 
ing the principal difficulty, — the obtaining an equa- 
ble temperature, and a constant succession of fresh 
air for the breeding-rooms ; the result is, an in- 
crease of 31 per cent, in the produce of the cocoons. 
If the improvement could be nniversally intro- 
duced, therefore, the production of France would 
soon be equal to its consumption ; but M. Darcet's 
apparatus is not applicable to every locality. The 
great bulk of the silk produced in France is made 
in places not specially set apart for silk-Vvorms ; the 
object occupies, during the six weeks devoted to its 
rearing, a part of the dwelling of the family, among 
both rich and poor, sometimes barns or out-houses, 
in which the open coal-fire keep up the requisite 
heat, and at the same time assist in the ventilation. 
It often happens, that the breeding succeeds better 
in an open barn than in closer situations, on account 
of the air being oftener changed : where sruch is the 



case, the apparatus of M. Darcet will hardly come 
into use, although in the end it is probable that the 
system of M. Camille Beauvais will be brought to 
bear. According to the glowing anticipations of 
the Agricultural Society, this system, combined 
with the information which one of M. Beauvais* 
pupils has sailed to China, " the land of silk," ex- 
pressly to obtain, and with the light to be thrown 
on the subject by a Chinese work which M. Stanis- 
laus Julien is about to translate, will sooner or later 
relieve France from the heavy burden of seventy- 
live millions of francs which she is now obliged to 
pay to Italy and Turkey for the importation of an 
article so necessary' to her most important manu- 
factures. 

North London Cemetery.— The works of the High- 
gate Cemetery, adjoining the conspicuously situated 
new church, are now in full activity. The locality 
is certainly one of the finest that could have been 
selected so near to the metropolis, — it commands 
views of great extent and beauty. This is the 
cemetery whose projection we noticed some time 
ago ; the actual execution of the plan, however, 
has only just commenced. Notwithstanding its 
contiguity to the church, the establishment is to be 
provided with a chapel of its own, though, appa- 
rently, one of the smallest possible dimensions. 

Beet-root 'Sugar. — The cultivation of the beet- 
root sugar manufacture progresses rapidly in France. 
The gross produce of " indiginous sugar" in 1835, 
was of the value of thirty millions of francs; in 
1836, it amounted to forty-eight millions. The 
manufacture is now carried on in -til communes, 
In which were 542 establishments already in full 
activity, and no less than thirty-nine building. If 
France can only get ships and commerce, she seems 
inclined to do without colonies at all, at least at the 
breakfast-table, where "chicoree" is often the sub- 
stitute for coffee, and beet-sugar the only sweetener. 

Iron Trinkets.— A beautiful and delicate speci- 
men of sand-casting, from the foundry of Messrs. 
Harvey & Co., at Hayle, attracted, as it merited, 
general attention. Chains of a similar kind, it is 
well known, form a staple article of manufacture at 
Berlin, where they are usually constructed by cast- 
ing the rosettes first, and then uniting them by 
wrought-iron links. The mode of formation of that 
exhibited by Messrs. Harvey & Co. was peculiar ; 
the rosettes were first cast, each separately, and 
then the small adjoining links were afterwards east, 
each in its present position, probably the first speci- 
men of a similar process ever attempted. — Fourth 
Annual Exhibition of the Royal Cornwall Poly- 
technic Society. 

True Meridian.— The Royal Cornwall Polytechnic 
Society announces, in their (fourth) annual report 
for the last year, that they are making preparations 
to supply " a desideratum long wanted by the accu- 
rate determination of the true meridian." The 
spire of St. Keven's church has been fixed on as 
the southern extremity of the line ; and it is in- 
tended to erect a granite pillar in a field to the west- 
ward of Beacon Hill, to make its other extremity 
near Falmouth. This will give a base line of about 
4i),000 feet, and it is hoped that it will be continued 
through the country to the Bristol r~ 
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WINDMILL-PUMP IN THE ISLINGTON 
NEW CATTLE MARKET. 

Sir, — Who is there amongst us that 
has not beard of Smithfield (or, as it is 
commonly called by its frequenters, 
Smif-feld), the scene of many a match- 
less deed in England's chequered his- 
tory ? It was here, in former times, that 
tilt, and tournament, and pageants, de- 
lighted the flower of the nobility of all 
Europe. It was here, the rebel Tyler 
fell by the hand of London's loyal mayor. 
It was on this spot, accursed bigotry 
led men to inflict tortures upon their 
fellow-men, because they were not all 
disposed to address the universal 
father in precisely the same manner. 
It is here that riot and debauchery hold 
their annual revels, sacred to Saint Bar- 
tholomew. These, and a thousand other 
notable events, have combined to render 
Smithfield a place of great celebrity. It 
has, however, acquired the greatest and 
most unenviable notoriety from its beastly 
Monday and Friday markets, which are 
continually productive of scenes dis- 
graceful to those who wear " the human 
form." 

The bare idea of cattle-markets and 
slaughter-houses in the very heart of a 
crowded and populous city, is revolting, 
to say little of the personal inconvenience 
and dangers which are the necessary and 
inevitable consequences. The removal 
of this most intolerable nuisance has 
long been desired by a large majority of 
the citizens; but the few (comparatively 
speaking) whose interests are mixed up 
with its continuance, have hitherto op- 
posed, with too much success, all at- 
tempts at reform. " The removal of the 
market was a matter of mammon, in 
which, even the fear of unwholesome 
meats and the preservation of the public 
health, were not duly considered. It 
was a question of finance, and humanity 
was but a feather in the balance ; while 
the taunt, of London being behind Paris 
in the means of supplying its citizens 
with food, was borne in silence." 

Private humanity and individual en- 
terprize have removed many of the ob- 
stacles that appeared to oppose a change. 
An area of nearly fifteen acres, abutting 
on the Lower Road, Islington, near 
Ball's Pond Turnpike, has, as is already 
generally known, been enclosed by a 
substantial brick wall, about ten feet in 
height, within which are sheds on all 
the four sides. Each side is eight hun- 



dred feet long, and the span of the roof- 
ing to the sheds is twenty-five feet. The 
roofs rest on the enclosing walls out- 
ward, and on substantial piers within. 
These sheds are divided into pens or 
stalls, with yards or lairs before them in 
which the cattle may range. A road 
goes round on each side of the market, 
within the lairs before the stalls ; and 
within this road are other yards or lairs, 
for cattle also, but these are without 
sheds. The remainder of the inner area 
is formed into pens for sheep. The 
centre of the inner area, a circle of 150 
feet diameter, is intended for a sort of 
exchange for the meeting of salesmen, 
&c. The inner area is quadrated by 
roads crossing it at right angles, in a 
line with the entrance gateways. Drains 
and sewers run through the whole area, 
and there is much to admire in the ar- 
rangements and mechanism of the vari- 
ous fittings, especially in the mode that 
has been adopted for raising and distri- 
buting an abundant supply of that ne- 
cessary element — water. 

This is effected by two windmill-pumps, 
the construction of which is very inaeni- 
ous, and the plan is such as might be 
adopted in many situations with peculiar 
advantage. The accompanying sketch 
will give a tolerable idea of the mechan- 
ism of these useful engines. In the 
centre of a stone building of a quadran- 
gular form, is erected the pump a of 
cast iron, secured by strong iron braces, 
and carrying on a flange at its top, an 
iron frame b, which supports the crank- 
shaft of the pump, c, and also the vane- 
axle d; ee are the vanes. A pinion f, 
on the vane-axle, takes into and drives 
a spur wheel on the crank-shaft of the 
pump, the piston being attached to the 
crank by slings, and the piston-rod 
working in a guide, which preserves its 
parallelism : g is a brake-wheel for im- 
peding, or altogether stopping, the mo- 
tion of the machine. The revolution of 
a set of small vanes A, causes the whole 
of the mechanism to rotate on the top of 
the pump, and continually occasions the 
large vanes e e to face the wind. A good 
well supplies each pump with water, 
which is from thence distributed by 
pipes into troughs in each of the cattle - 
yards throughout the market. 
I remain, Sir, 

Yours respectfully, 

Wm. Baddeley. 

April 17, 1837. 
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SEQUEL TO A VOICE FROM THE 
SHOPBOARD. 

Sir, — Your correspondent, J. R. Croft, 
having conceived and brought forth an 
invention, seems prepared to go his 
whole length in absurdity, rather than 
see the offspring of his brain treated as 
an abortion. With a parental fondness 
for his bantling, far more creditable to 
his feelings as a philanthropist than to 
his judgment as a mechanic, he sets up 
his dogmatical opinion in its favour, 
against the united experience of a whole 
class, whose knowledge of the conve- 
nience or inconveniences, attending a 
particular mode of performing a certain 
land of work, must Qualify them much 
better to estimate its real merits, as de- 
signed for their use, than its fabricator. 

Mr. C, says he leaves to me " the 
physiological discussion of the subject," 
If this is intended as a sarcasm, because 
I offered a hint in my last paper, which 
implied a smattering of this subject, I 
am willing to receive one of those re- 
proofs, to which my unconscious osten- 
tation might have exposed me ; but as 
the nature of the question necessarily 
led to the principles of the science, I 
trust the reader will consider my allusion 
to it as a venial offence. If, however, 
your correspondent is serious, in con- 
ceding this ground of the controversy to 
me, he virtually yields the point con- 
tended for; since, if he cannot prove 
that any law of physiology is violated 
by the posture of sitting he complains 
of, he cannot plead the necessity of a 
change, nor establish the advantage of 
any other mode proved. On the con- 
trary, I have my own practical know- 
ledge, as well as that of many others, to 
show that no physical evil results from 
it, and that no expedient can answer the 
purpose so well, as that in common use. 

Mr. C. tells us, he " proposes nothing 
but sitting on a stool, in an ordinary 
manner." But does he conceive that 
this kind of sitting for tailors has never 
before been tried and abandoned ? Are 
we to suppose, that as soon as the male 
sex began to sew together their own gar- 
ments, they erected a shopboard, on which 
to sit cross legged » Is it not far more na- 
tural to conjecture that the plan J. R. C. 
recommends was the original one, and 
that the present mode was a subsequent * 
improvement, suggested and adopted in 



consequence of the inconvenience and 
tediousnes8 of the other i 

In consequence of my alluding to in- 
stances of benefit, instead of injury, re- 
sulting from the common posture, Mr. 
Croft is seized with a paroxysm of 
squeamish incredulity, and proceeds 
with a string of interrogatories, which 
no doubt he concludes to be a poser to 
" the tailor ;" but which, in truth, ia 
nothing more than a refinement upon 
the logical shifts often resorted to by 
way of evading the force of an opponent's 
arguments. *' Do surgeons," he asks, 
" recommend the posture used in the 
trade to cure distortions ?" To this, I 
reply that whether they do or not, ia 
nothing at all to the purpose ; and if 
Mr. C. has made up his mind to doubt 
every thing given as a fact in physiology, 
till it is sanctioned by the imprimatur 
of the " Royal College," his faith must 
often be staggered at some of the most 
obvious truths. I see no reason why we 
should presume the surgery to be the 
repository of all remedial Knowledge; 
or why, even supposing the remedy in 
Question to be amongst its stores, we 
should expect surgeons to recommend 
their patients of deformed legs to turn 
tailors for a cure, any more than they 
should advise those with awkwark gaits, 
knock-knees, and turned out toes, to 
enter the lists at the Horse Guards, 
because it is known that the military 
drilling exercise tends to^ correct such 

should be of the more delicate sex! 

I am next asked, " Do painters and 
sculptors seek their living models amongst 
the fraternity of taUors?" Oh! there's 
the rub ! This happy home thrust, 
thinks he, will throw nira off his shop- 
board, from whence his " voice" will no 
more be heard i I am, however, yet 
speakable, and have to say of this species 
of reasoning, that it shows him to be 
hard driven for sophisms. Your cor- 
respondent, presents to me something 
which he calls a new working board for 
a tailor, I endeavoured to prove the 
superiority of the old shopboard; but 
unless I can demonstrate that it has the 
effect of producing models of animal per- 
fection as a turner's lathe would throw off 
handsome pillars and table legs, I am to 
be considered refuted ! This is a new 
mode of foiling an antagonist. 

I am not aware that any artist would 

x 2 
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object to a tailor for bis model, provided 
he were a good specimen of nature's 
handy work, in the symmetry and pro- 
portion of make; but probably Mr. C. 
thinks that she handles tailors in their 
formation, as if they were to be mere 
ninnies of humanity, and the oddities of 
her workmanship— the fag ends and 
shreds of her mouldings — in a word, 
fragments of men as they are proverbially 
called. I have no great wish to become 
cial pleader for my fellow knights of 
thimble (and for myself, my puny 
frame is against me); but if this be his 
opinion of the whole fraternity, I would 
just observe, that I have been much 
deceived by appearances, if I have not 
seen amongst them many a piece of 
human organisation bearing the strongest 
resemblance to what both painter and 
sculptor — yes, anrj even the Colonel of a 
regiment, would denominate " a fine 
fellow" Since writing thus far, I have 
taken the opportunity of asking a mem- 
ber of the Royal Academy (a gentleman 
intimately known to the Editor of the 
Mechanics' Magazine), if it was a rule of 
the profession to select their models by 
the trade or calling they follow, and 
whether a tailor was exceptionable on that 
ground ? And he tells me he is not aware 
of such rule. But even if this were the 
case, it would not at all invalidate my 
arguments against the utility of your 
correspondent's invention, ft is suffi- 
cient tor me to prove that the present 
method was more advantageous, which 
I consider I have fully done. 

Your correspondent, in conclusion, 
although no tailor, with all the confidence 
of one of the most experienced in the 
trade, holds out his invention as a cure 
for all the evils he has imagined ascribable 
to the present manner of sitting, ground- 
ing his opinion of its merits on a solitary 
instance of trial in its crude state of for- 
mation. I do not mean to insinuate 
that there is any fiction in this; for I 
am willing to believe, that Mr. C. has 
been grossly deceived, partly from his 
own deficiency in the ability to investi- 
gate and distinguish causes ; and partly 
from some interested or improper motives 
of his patient, misleading him. It is to be 
noticed that not a word is said respect- 
ing the nature or seat of the disease af- 
fecting him. It is probable that a bad 
knee, such as the white swelling, would 
hinder a man from sitting in the usual 



manner, or by his so sitting, in- 
crease the complaint; but there is no 
proof that it could be the first cause of 
it : and if this was the disorder of the 
person alluded to, the conclusions founded 
on it, in all probability, are erroneous. 

I have now finally done with the sub- 
ject, leaving to your correspondent the 
last word in favour of his plan, if he 
choose to take it, and to the impartial 
reader to decide between us ; at any rate, 
he will do no harm, if he 'does no good, 
by his project.* 

R. Mills. 

Chard, April 16. 

ARCHITECTURAL DEPARTMENT OF 
THE EXHIBITION OF THE ROYAL 
ACADEMY. — RAILWAY ARCHI- 
TECTURE. 

The annual exhibition of the Royal 
Academy is not interesting to the lovers 
of the fine arts alone. Any one who 
takes an interest in the progress of pub- 
he improvement in general, should never 
miss paying a visit to the room set 
apart for the display of architectural 
models and designs. In it he will al- 
ways find collected an ample store of 
materials of the very best and most 
authentic description for forming an idea 
of what is going on in the way of great 
public and private works — a branch of 
information, which not only affords the 
most captivating intellectual amusement, 
but a never-failing supply of topics for 
general conversation. 

In the exhibition of the present year, 
the railways now in course of construc- 
tion, take, as might be expected, a very 
conspicuous place among the attractions 
of this attracting apartment. It is one 
of the most striking indications of the 
growth of architectural taste among us, 
that even in the great enterprises of 
utility, that utility is now required to be 
set on with splendour. Who ever thought 
of looking for elegance in the bridges 
over canals, or the warehouses at the 
side of them — Who looks for it in vain in 

♦The writer takes this opportunity of mentioning 
that he has an article of his own invention, which 
he lias used for years, to facilitate the operation of 
cutting a coat, which, to a master of very extensive 
business, would prove u considerable saving of time. 
It consists of a piece of brass, in shape of a right 
angled triangle, graduated on mathematical prin- 
ciples } and is applicable to ««jr system of cutting, 
for the purpose of finding the relative distances of 
the essential points of fitting, in nny size, to the 
strictest nicety of practical measurement. 
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the entrances or in the terminations of 
railways ? The last generation seemed 
contented to sink in public maguificence 
below the level of the Dutch — while the 
present seems to aspire to rivalry with 
the Romans. We find in this room 
(No. 1106), "the principal entrance of 
the London station of the London and 
Birmingham Railway, now erecting near 
Euston Sauare;" and (No. 1023), 
"the principal entrance of the station 
at Birmingham, now building/' both 
from the design of Mr. Philip Hardwiek. 
The former, the readers of the Mechanics* 
Magazine must be already familiar with 
from the engraving of it which appeared 
in No. 713, the first of the present 
volume — it has been, we believe, uni- 
versally admired for its simple grandeur. 
Its pendant at Birmingham is of a plainer 
and more usual character — less severe in 
its- details, and less striking, but still 
well worthy of the great undertaking it 
is intended to adorn. No. 1007, is a 
view of the Brent Viaduct at Han well, 
being part of the great Western Railway, 
from the design, and under the super- 
intendence of J. K. Brunei. The arches 
are truly gigantic; their form is stern 
and massive ; the whole is of a colossal 
grandeur, which reminds one of the 
most impressive works of the Romans. 
There can hardly be a greater contrast 
to this frowning line of arches than the 
" interior view of the arcade beneath the 
viaduct" of the projected Westminster 
and Greenwich Railway by Mr. J. D. 
Paine, in which ornament and elegance 
seem to have been the objects chiefly 
attended to. We believe that this pro- 
ject is not likely to be put in execution, 
but the failure must certainly not be at- 
tributed to any deficiency in setting off 
its advantages on the part of Mr. Paine. 
One seldom sees a more captivating 
sketch than his " birds-eye view of the 
railway taken from above the summit 
of the Duke of York's Column" (No. 
1868), which, with its companion, has 
been lithographed, and has formed, for 
some months, an attractive ornament of 
the print-shop windows. This print 
will still preserve its value, even it the 
railway never be executed, since its 
winding line of arches forms a very in- 
conspicuous portion of the picture, and 
when they are overlooked, which they 
easily may be, either with or without 
intending it, there still remains an ex- 



cellent view of the metropolis taken from 
one of its most commanding points. 
Mr. Paine exhibits likewise the " Ter- 
minus of the St. Petersburgh and Zurs- 
kogeselo (Isarskoe selo) Railway from 
the drawings sent to St. Petersburgh, 
April, 1836" (No. 992). This is an 
elegant edifice of the Grecian style of 
architecture, but as it strikes us, more 
like a small temple, or a commemorative 
monument than the terminus of a rail- 
way, which, we consider ought, of 
ancient buildings most to resemble the 
triumphal arch. It should be evident 
on the first view, that it must be an en- 
trance, and nothing else, and this charac . 
teristic is certainly not the most promi- 
nent one in Mr. Paine's drawing. It is 
better brought out in the " design for an 
entrance to a railway," by H. D'Oyley 
(No. 1082), and the " design for the prin- 
cipal entrance to a railroad," by N. T. 
Randall (No. 1045). Neither of these 
are, we believe, to be executed, though 
the latter has considerable merit, and 
both are certainly superior to the " de- 
sign for the termination of the London 
Grand J unction Railway at Skinner-street 
in the city of London, a sketch sub- 
mitted to the City Lands Committee and 
Committee of the House of Commons," 
by Smith and Barnes (No. 1055). It 
might perhaps be considered appropriate 
to give somewhat of a gloomy and prison 
like aspect to a building intended to be 
so close a neighbour of Newgate and 
Giltspur-street Compter, but as the situa- 
tion of the Grand Junction City Ter- 
minus has now been shifted to a less 
melancholy vicinity, we hope the ideas 
of the directors have been elevated to a 
more cheerful " elevation." We can 
hardly congratulate Messrs. Smith and 
Barnes, on their other effort which 
" shows the proposed alteration in the 
north-west entrance to Greenwich Park, 
submitted to the Princess Sophia for 
her approval, as Ranger of the Park, by 
the Kent Railway Company" (No. 1097). 
The only interesting feature in this view 
is the new church which stands there 
already. 

While the number of designs for rail- 
ways gives proof how well the conveni- 
ence of the public is being cared for, it 
is satisfactory to perceive that its in- 
struction is equally kept in view in the 
progress of improvement. The drawings 
of new libraries, museums, ike. are this 
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year more numerous than usual. The 
" Perspective View of the New Literary 
and Scientific Institution now erecting 
at Islington, from the Designs, and 
under the direction, of Gough and Rou- 
mien," (No. 1138), exhibits a neat and 
handsome villa, more like a " genteel 
residence," perhaps, than a public build- 
ing. The architects must, we suppose, 
have encountered the whole weight of 
the competitive system, since designs 
were invited to be sent in, by the very 
unusual method of large posting bills. 
We hope the infant institution will find 
no cause to regret expending its funds 
in building at so early a stage of its 
career; and we are glad to find that an- 
other establishment of the same descrip- 
tion, the oldest of its class in London, 
at length holds out a promise of show- 
ing a more attractive exterior. The 
" Proposed new Front for the Royal In- 
stitution of Great Britain, by L. Vul- 
liamy" (No. 1119), exhibits, it is true, 
an aspect both of tameness and same- 
ness; but its range of tall columns from 
one end of the edifice to the other, will 
be infinitely preferable to the pierced 
wall of bnck, which now absolutely 
forms a disgrace instead of an ornament 
to Albemarle-street. " The Principal 
Front of a proposed Provincial Literary 
and Scientific Institution" (No. 999), i9, 
we observe, the production of Mr. W. 
M. Brookes, the architect of the best 
building of the kind the metropolis pos- 
sesses, the London Institution in F ins- 
bury Circus ; but he does not appear to 
have succeeded in this so well as in his 
former attempt. In striving to be clas- 
sical, he has, we think, been too severe, 
and the edifice wears an aspect of gloom 
not suited to its character. We should 
like to have been told in the catalogue, 
to what provincial town the proposed 
institution belongs, a piece of informa- 
tion which we cannot conceive the mo- 
tive for withholding. Mr. Brookes ex- 
hibits likewise a " design submitted fcr 
the Fitzwilliam Museum, Cambridge," 
(No. 1063) ; but this is completely 
eclipsed by " One of the four Designs 
selected by the University of Cambridge 
for the Fitzwilliam Museum, by E. La- 
pidge," (No. 1096). This beautiful plan 
has, for the present, it appears, been 
laid aside, but we hope not for ever ; it 
is of that class of excellence which it 
would really do honour even to the me- 



tropolis to execute, and a fine building 
is but too much wanted to efface the 
disgrace of some of our late erections. 
The University has been unusually for- 
tunate, however, on this occasion ; the 
u view of the front towards Trumping- 
ton-street, of the Fitzwilliam Museum, 
building at Cambridge, by G. Basevi, 
jun." (No. 1069), is, in our opinion, 
though not equal to that of Mr. Lapidge, 
one of the finest works of recent archi- 
tecture. " The London Amphitheatre, 
Designs for a National Building to con- 
centrate the Scientific Institutions of the 
Metropolis, by J. Goldicutt," (No. 1098), 
is, of course, a mere castle in the air. 
We somehow omitted to notice ** the 
Facade for a New Gallery of Practical 
Science about to be erected in Regent- 
street, by J. Thomson, (No. 1109). 

In general improvements, the exhibi- 
tion of this year, presents us with about 
the or dinar}' quantity ; but one of them 
at least is of more than ordinary quality. 
" The View of Grey-street, Newcastle- 
upon-Tyne, as it willjappear from Blackett- 
street, when completed, with the monu- 
ment to Earl Grey, now in progress," 
by B. Green, (No. 1102), is the view of 
a street which will have very few rivals 
in the metropolis itself, and none, we 
suppose, in any provincial town. It is 
one of the numerous progeny of Regent- 
street, and fully worthy of its renowned 
progenitor. The " General View of 
Bournemouth, Christchurch Hants, a 
new Marine Neighbourhood on the Es- 
tate of Sir G. W. T. Jervis, Bart. M. P., 
the Hotel, Baths, and a portion of the 
the Villas now erecting, the Church, 
and other extensive Buildings in con- 
templation," exhibits a sight which, 
however unusual in former days, is be- 
coming common in this age of improve- 
ment — a whole townlet built solely with 
a view to the luxurious and the pic- 
turesque. We do not think, however, 
that the architect, Mr. Ferrey, has been 
very fortunate in the arrangement of his 
houses ; in this view they look too scat- 
tered to belong to one another, and too 
close to have the advantages of being . 
alone. We shall mention but one other 
design, the "Principal Entrance to the 
London Cemetery Company's Northern 
Station at Highgate, by S. Geary," (No. 
1 107). This is a handsome edifice, but 
as the style is Grecian, it is to be hoped 
that it will not stand too near Mr. Vul- 
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liamy's new Gothic church on the top of 
the hill. 

In addition to the designs and models, 
the architectural room contains a few 
busts, among which will be found that 
of Mr. Perkins, the well-known civil en- 
gineer and inventor of the steam-gun, 
by C. A. Rivers, (No. 1156). Its strik- 
ing resemblance to the portrait given in 
our 15th volume, is a guarantee for the 
accuracy of both. In the Sculpture-room 
is a fine marble statue of Dr. Dalton^ of 
Manchester, by Sir Francis Chantrey, 
(No. 1162). It represents him in a 
sitting posture, engaged in meditation. 
The painting (No. 356) in the Middle- 
room, is a portrait, by J. Moore, of " Dr. 
Church, the eminent Mechanician/' who 
would have been more eminent by this 
time if his steam-carriage had been found 
to answer. 

We cannot quit the subject of the 
Royal Academy's exhibition without ex- 
pressing our great disappointment at the 
want of space, so glaringly evident in its 
new locality. We are told at the end of 
the catalogue, that, ** in consequence of 
the great number of works of art sent 
for exhibition this year, it has been found 
impossible to assign places to many of 
those which had been accepted." Many 
as those sent and accepted may, however, 
have been, the number shown is very little 
over what it has constantly been of late 
years ; and yet these are, as of old, hung 

OBSERVATIONS ON THE APPLICATION OF 

It is the object of the annexed calcula- 
tions, which have been deduced from the 
tables published in the Report of the pre- 
ceding year.f to point out the importance of 
ascertaining the quantity of water converted 
into steam, of the pressure per square foot 
or square inch in the cylinder, on closing 
the steam apertures, as a basis for the con- 
nection of practical and scientific know- 
kdge ; and I trust the two premiums given 
by Mr. John Taylor, and awarded by this 
Society, relative to the quantity of water 
evaporated per bushel of coal, (941bs.) will 
excite that attention in this county, which 
is due to this subject. 

The first table has ben drawn up in re- 
ference to the premiums offered by H. H. 



* From Report of the Royal Cornwall Polytech- 
nic Society for 1836. Fourth year. We are glad 
to observe the increasing prosperity and usefulness 
of this most excellent institution.— Ed. M. M. 

t See Mechanics' Magazine, vol. xxv. p. 4. 



all alongthe walls from the floor to the ceil- 
ing, so that at least half the number cannot 
be seen in a satisfactory way. We thought 
this system was to be " reformed altoge- 
ther, and we can conceive no greater 
barbarism than this " wilful murder" of 
the works of many deserving artists (ex- 
cept, indeed, the plan adopted in Paris, 
where one row of paintings is hung in 
front of another, and, to mend the mat- 
ter, the productions thus hid are the 
best works of the great old masters that 
France can boast of possessing). Why 
is not the range of apartments on the 
ground floor made use of for the pur- 
poses of the exhibition ? The Council 
Room of Somerset House was turned 
to account, and the same plan might 
surely be adopted here, though we own, 
that had the arrangements been pro- 
perly attended to, such expedients would 
not have been necessary in Trafalgar- 
square. 

Another improvement of easier accom- 
plishment must suggest itself to everyone 
who looks over the catalogue. Why is 
not some method adopted of giving a no- 
tion of the size of the pictures, and why 
it is not mentioned whether a portrait 
is a whole, or a half, or a three-quarter 
length ? This information would be equal- 
ly useful to the future inquirer into the 
history of art, and to the visitor standing 
in the exhibition room. 



EXPANSIVE STEAM.— BY J. 8. ENYS, ES0..* 

Price, Esq., for the application of the ex- 
pansive action of steam, in steam vessels i 
and in it the quantity of coal required, is 
assumed to be proportional to the grains of 
water evaporated : its columns are calculated 
for fresh water; the corrections required for 
salt water, and the quantity blown off to 
preserve that within the boiler at a given 
saturation, should be applied to sea going 
vessels: the propriety of adapting data found- 
ed on the steam pressure on the closing of 
the valve, combined with the capacity of the 
cylinder, instead of the common method of 
the load per inch on the safety, is more ne- 
cessary in this county where no uniform 
rule prevails, either as to the proportional 
sixe of steam valves, or the pressure of steam 
used, than in those cases in which the low 
pressure engine is employed. 

The coal affords no fixed points, since it 
varies as much as 30 cent in effect, and 
boilers, even in similar engines, differ much 
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in their evaporating powers, with similar as 



the quantity of steam due to the 
ascertained evaporation of cubic feet of water 
in the boiler, and the quantity consumed in 
the cylinder, (allowing for waste) both taken 
at the pressure in the cylinder on closing 
the steam valve, are found to coincide, a 
fixed point, (conveniently represented in 
lbs. 1 foot high, or as efficiency if required) 
becomes known, which is as important for a 
criterion of the relative merit of boilers, as 
for comparison either with the neat power 
of the engines ; or, if the machinery worked 
is included, of the neat work done. 

The advantage of using the same denomi- 
nation for the area of the cylinder, and the 
length of the stroke is obvious; and the 
cubic foot is preferable to the cubic inch, 

Lb«. 1 foot, per 
toot of water. 



the unit of capacity, both from its coin* 
cidence with that of height, and from the 
incomprehensible numbers which calcula- 
tions would require, if made in cubic 
inches ; for instance, 90 inch cylinder, 10 
foot stroke, contain 764.404 cubic inches, 
and condenses perhaps 6 or 7 millions inches 
of steam, although of some lbs. below at- 
mospheric strength per minute. 

An estimate is annexed of the gross power 
due to the evaporation of one cubic foot of 
water in the cylinder, at a pressure of 33 
lbs. per square inch, or 4752 lbs. per square 
foot, expanded 4 times. The efficiency of a 
bushel of coal, (941bs.) is readily known by 
the number of cubic feet of water which can 
be evaporated bushel in each boiler; 
which may be taken at about 14 cubic feet, 
for the best boilers in this county. 



2.537.000 1.5- 
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23.160 



Efficiency of 1 
cubic faot of wa- 
ter under the 
gircu condition* 



In the efficiency derived from the com- water on expansion, and perhaps in p 
mon theory, no allowance is made for dimi- the other method is nearer the truth. 
nution of temperature and deficiency of 
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Pumping engines often use steam ex- 
panded 4 times, and seem to obtain ad- 
vantages equivalent to the theory, in con- 
sequence of the inertia of the water, main 
rods, heavy beams, balance bobs, &c., at 
the commencement, which once in motion, 
tends to its continuance to the end of the 
stroke, even after the load exceeds the 
power. 

Whatever objections to the employment 
of steam exceeding 2± lbs. per square inch 
are insurmountable, the application of its 
expanding force is much limited i its action 
against an uniform resistance also limits 
expansion to 2 or at most 3 volumes ; and 
in consequence, the steam pressure neces- 
sary to produce a mean equal to that ob- 



tained in a low pressure engine, is scarcely 
high enough to create sufficient apprehension 
of danger to prevent its introduction. 

It may be observed, that in engines work- 
ing at full pressure, the power supplied by 
the boiler, and that exerted in the cylinder 
coincide, allowance being made for the ef- 
fects of the common ex centric, if used in 
closing the steam apertures, but in expan- 
sion engines, the power from the boiler is 
less than that exerted in the cylinder by the 
amount due to the force of the steam expand- 
ing during the rest of the stroke, after the 
valve is closed : but this advantage can only 
be gained either by the expense of a larger 
cylinder, or the danger of higher steam. 

Two stamping engines have been erected 
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by Mr. James Sims ; one at the Charles- 
town mines, the other at Wheal Kitty, ex- 
pressly arranged for expansion ; a plan pro- 
bably suggested by the improved duty which 
attended his introduction of it, in an old 
doable acting engine at Poldice ; it has also 
been tried at Binner Downs : the cylinders 
are 32 inches in diameter, stroke 9 feet; 
consequently, the ratio of length to dia- 
meter 3:37 is greater than usual ; the cog- 
ged wheels introduced to diminish the re- 
volutions of the barrel as compared with the 
crank, have been omitted. 

This gearing was probably adopted, in the 
first instance in the conversion of a whim en- 
gine of power insufficient for stamping, and 
the plan has been followed, though more free- 



dom is allowed in the dimensions of cylinders 
in thoseplaces where an engine's merits arc 
judged by a reference to woik done per bueht-1 
of coal, instead of horse power; these engines 
are single acting, with a heavy balance con- 
necting rod, and two fiy wheels, and use 
steam about 22lbs. y- square inch, on the 
safety valve, or about 361bs. pressure, ex- 
panded 2 or 3 times in the cylinder. The 
stamps about 70, are arranged in equal 
numbers on each side, and are lifted by a 
barrel directly attached to the crank — their 
average lift is 9 inches, 3 inches out of the 
12 to which they are set to rise being al- 
lowed for the ore beneath them — their 
weight can be ascertained and checked at 
any time for calculations for duty, 



The average performance hag been : 

Duty. 

Sim's \ Charles town mines, 12 months") f 45.077,347^ Lbs. 1 ft. 

engines/ Wheal Kitty 6 ditto 1 to Dec. 1836 I 50,606,042 I hi^h per 

Ballasw irtden 12 ditto f 1 18,685,273 f bushel of 



Wheal Vor... 



6 ditto J L21^',,mJ coal. 



An improvement amounting to a saving December report of 3G millions, the highest 
of 50 or 60 per cent of coal. was 55 millions. 

The average at Wheal Kitty includes the 



Comparative estimate of the steam required per month, and of the cubic feet of steam 
which can be produced by a month's consumption of coal. 

Cylinder 396 cubic feet \ , . „ ntMnm i nn A n mat 

Steam at each stroke 99 cubic feet J Wlth <*P» n «°» * 



2* 



277,080 
99 



27,430,920 steam in the cylinder 
2,743,092 waate 10 per 



, 808 Volume for 1 of water. 

Consumption of coal. 
2,734 Bushels used 

14 Water in feet evapo- 
[ rated pe 



38,276 
808 



30, 1 74,012 cubic feet of steam. ||30,927,808 cubic feet 



Tables referring to a Steam Vessel of 90 horse power engines, or two 45s, chiefly taken 
from No. 2 and 3 of the tables of last year, without any allowances for expansion. 
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This table is intended as an approximate illustration of the action of two double acting 
engines on the crank shaft, and is obtained by multiplying the statical pressure of the 
steam remaining after four-tent ha of the gross power is deducted at 12 points in the 
cylinder, by the leverage of the crank at the same points. 

The different columns represent the up and down strokes of the engines separately from 
revolution. 

The average pressure, or 9*61bs., multiplied by the mean of the crank leverage, is 
759, or 1518, for both engines. 
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It should be observed, that efficiency has 
been here considered as statical power, or 
the presaure that would be exerted provided 
the piston was stationary at each point ; the 
nearest approximation to which is the sup- 
position of a motion of the piston', so slow, 
that the force required to produce that 
motion, is almost unappreciable ; and if 
gross power or efficiency ^ square inch, is 
made unity, then the difference between 



statical pressure and- the dynamic pressure 
on the piston due to its velocity, friction, 
resistances of the nncondensed steam, &c, 
&c, may be represented as decimals, the re- 
mainder being net power usually expressed 
by Engineers as horse power ; but the steam 
pressure in the boiler becomes unity, plus 
the force required to produce motion, and' 
in the steam pipes and valves. 



RESTORATION OF THE AMERICAN PATENT OFFICE. 



(From the Franklin 
Mr. Rtiggle'e Report to the Senate. 

The special Committee appointed to ex- 
amine and report the extent of the loss sus- 
tained by the burning of the Patent Office, 
and to consider whether any, and what, 
measures ought to be adopted to repair the 
loss, and to establish such evidence of pro- 
perty in patented inventions as the destruc- 
tion of the records and drawings may have 
rendered necessary for its security, submit 
the following report : — 

In examining the subject referred to them, 
the committee have been deeply impressed 
with the loss the country has sustained in 



for January.) 

the destruction, by the fire of the 15th De- 
cember, of the records, originals, drawings, 
models, &c. belonging to the Patent Office. 
They not only embraced the whole history 
of American invention for nearly half a cen- 
tury, but were the muniments of property 
of vast amount, secured by law to a great 
number of individuals, both citizens and 
foreigners, the protection and security of 
which must now become seriously difficult 
and precarious. 

Every thing belonging to the office was 
destroyed — nothing was saved. There were 
one hundred and sixty-eight large folio 
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volumes of records, and twenty-six large 
portfolios, containing nine thousand draw- 
ings, many of which were beautifully exe- 
cuted and very valuable ; there were also all 
the original description* and specifications 
of inventions, in all'about ten thousand, be- 
sides caveats, and many other documents 
and papers. 

There were also two hundred and thirty 
volumes of books belonging to the Patent 
Office library, the cost of which was 1,000 
dollars. Some of these were procured prior 
to the passage of the act of July 4, 1836, 
making an appropriation of 1,500 dollars 
for purchasing a library of scientific works. 
Others were procured subsequently, for 
which 320 dollars of that appropriation 



The model-cases, press and seals, desks, 
book-cases, and other furniture and effects 
belonging to the office, were estimated at 
6,600 dollars. 

The Patent Office contained also the 
largest and most interesting collection of 
models in the world. It was an object of 
just pride to every American able to appre- 
ciate its value as an item in the estimate of 
national character, or the advantages and 
benefits derivable from high improvements 
in the useful arts — a pride which must now 
stand rebuked by the improvidence which 
exposed so many memorials and evidences 
of the superiority of American genius to the 
destruction which has overtaken them. 

The number of models was about seven 
thousand. Many of them displayed great 
talent, ingenuity, and mechanical science. 
The American inventions pertaining to the 
spinning of cotton and wool, and the manu- 
facture of fabrics, in many respects exceed 
those of any other nation, and reduced so 
much the expense of manufacture, that the 
British manufacturers were reluctantly ob- 
liged, at the expense of a little national 
pride, to lay aside their own machinery and 
adopt our improvements, to prevent our un- 
derselling them even in their home market. 
In this department were the inventions of 
Browne, Thorpe, Dan fort, Couilliard, Cal- 
vert, and some others. The beautiful ope- 
rative model of Wilkinson's machine for 
manufacturing weaver's reeds by one ope- 
ration was considered one of the most inge- 
nious mechanical combinations everinvented. 
Of this character was Whittemore's cele- 
brated machine for making wool cards. 
There were several models of valuable im- 
provements in shearing and napping cloth, 
patented to Swift, Stowel, Dewey, Parsons, 
Daniels, and others. 

In another department were several mo- 
dels of machines for manufacturing cut and 
wrought nails. The machinery for this pur- 



pose, which has reduced so much the price 
of that important article, was of purely 
American origin, and was invented by Briggs, 
Perkins, Reed, Odiorne, and several others. 

The models of improvements in grist-mills, 
saw-mills, water-wheels, &c. were numerous. 

The application of steam power to die 
driving of all kinds of machinery for propel- 
ling boats, locomotives, mills, and factories, 
has brought out a great number of American 
inventions and improvements, displaying a 
degree of talent, ingenuity, and science 
highly creditable to our country. Some of 
the models in this department were very 
valuable. America claims the honour (con- 
tested, indeed, by England) of the first suc- 
cessful attempt to apply the power of steam 
to the propelling of vessels. The name of 
Fulton is associated with one of the noblest 
efforts of genius and science. It has often 
been regretted that no model was preserved 
of his steam-boat, which was the first to 
demonstrate the practicability of making 
Bteam subservient to the purposes of useful 
navigation. There was, however, deposited 
in the Patent Office a volume of drawings 
elegantly executed by his own hand, deline- 
ating the various parts of the machinery he 
employed, and embracing three beautiful re- 
presentations of his steamer making its first 
triumphant struggle against the opposing 
current of the Hudson. The steamer was 
represented passing through the Highlands, 
and at two or three other interesting points 
on the river, with a beautiful sketching of 
the surrounding scenery, smiling as it were 
at the victory which science and art liad at 
last achieved over the power of the winds 
and the waters, and at the opening era of 
steam navigation, the benefits of which have 
since been so widely diffused. It contained 
also an account of his experiments on the 
resistance of fluids, and various estimates of 
the power required to propel vessels of vari- 
ous tonnage and form through the water at 
a greater or less speed. This volume, which 
should have been preserved among our 
choicest archives, shared the fate of every 
thing else in the office. What sum would 
be too great to be expended in replacing it ? 

The department of agriculture contained 
a great number of models of highly useful 
improvements in the implements of hus- 
bandry. The number of inventions which 
hai for their object the advancement of the 
agricultural interests, was about fifteen hun- 
dred ; those which pertained to navigation 
were little Bhort of a thousand. The inven- 



and in the various manufactures, were up- 
wards of two thousand. In the common 
mechanical trades there were as many more. 
It were vain to attempt to env 
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classify them within the reasonable space of 
a report of committee. There was no art 
or pursuit to which ingenuity and invention 
had not lent their aid. 

That this great national repository should 
have received so little consideration hereto- 
fore as to be left so long exposed to confla- 
gration, which has at last swept every vest ige 
of it from existence, cannot be too deeply 
deplored. But the reproach does not rest 
at the door of the present Congress. The 
act passed at its first session, reorganizing 
the office, containing many important pro- 
visions for its management, and the appro- 
priation for erecting a fire-proof building, 
for the accommodation and preservation of 
the records, models, &c, which is now un- 
der construction, attest the interest inspired 
by, and the attention devoted to it, though, 
unfortunately, too late to rescue it from de- 
struction. 

That the benefit of such an institution is 
limited to the mechanic arts and manufac- 
tures, or that it is confined to any particular 
section of the Union, is an erroneous idea. 
Its influence is felt in every branch of na- 
tional industry, and no one section of the 
country can justly be said to derive less ad- 
vantage from it than another. The idea is 
equally erroneous that snch institutions are 
established for the benefit of patentees only. 
The advancement of great national interests 
is the first object of the patent laws of all 
nations where they exist. The specifica- 
tions, models, and drawings, are required 
that, after the patent-term shall have ex- 
pired, the public may have the benefit of 
a disclosure of the invention, so full and in- 
telligible that any one can apply its prin- 
ciples to practical use, or make them the 
foundation of further improvements. 

It is a still more erroneous idea that no 
drawings or models of new inventions are of 
use to the public, unless the machinery they 
represent is susceptible of a practical appli- 
cation to the use designed. Mechanical 
science, like all others, is matured and per- 
fected by degrees, and by calling to its aid 
the investigations and ingenuity of various 
minds. -Most inventions are but the found- 
ation of progressive improvements. It is 
necessary to know what has been done, in 
order to know what remains to- be accom- 
plished. Every age avails itself of the ex- 
perience and discoveries of that which has 
preceded it ; were it otherwise, knowledge 
would be stationary, and every generation, 
instead of being wiser than others gone by, 
would be employed in learning over again 
what had been acquired before. The draw- 
ings and models of even those inventions 
which are imperfect, or incapable of produc- 
ing the desired effect, serve to show how far 



others have progressed, and either furnish 
hints for the full accomplishment of the de- 
sign, or as beacons to enable others to avoid 
fruitless labour and expense. Whoever 
would attempt to improve the arts, must 
begin where others have left off ; hence, the 
model rooms of the Patent Office were con- 
stantly visited by men of genius and science 
from all sections of the country, and from 
Europe, where they were able to discover at 
once how far American invention had gone, 
and where they frequently derived important 
hints from inventions and contrivances of 
apparently but little value. 

They would seem, also, to be almost in- 
dispensable in deciding upon new applica- 
tions for patents, to enable the proper 
officers to judge of the originality of the 
invention, and to prevent the issuing of in- 
terfering patents. It often requires a very 
close examination of the principles of a 
machine, and a careful comparison of models 
and drawings, to discover how far they in- 
terfere with previous inventions. The pro- 
visions interdicting the granting of patents 
for what is not new and original, is the 
most valuable feature of the act of July 
last. But it will be impossible for the 
Commissioner to administer the law in 
that particular, according to its intent, with- 
out models and drawings of inventions pre- 
viously patented. The consequence would 
be in effect, the restoration of a great portion 
of the evils of the former system in multi- 
plying conflicting rights, leading to much 
perplexity and expensive litigation. Much 
of the ground travelled over in the last forty 
years would have to be travelled over again 
before the point could be reached at which 
we had arrived prior to the late conflagration. 

The Committee therefore believe that it is 
important to the interests of the country* as 
well as to the security of individual rights, 
that measures be immediately adopted to 
replace, as far as practicable, the records, 
drawings, and models which have been de- 
stroyed. After much inquiry and considera- 
tion, the Committee are satisfied that, not- 
withstanding the apprehensions and anxiety 
so generally entertained, a restoration is 
practicable to a very gratifying extent. The 
first step must be to procure, for the pur- 
pose of being copied and recorded anew, 
the original patents. In most instances, 
descriptions and specifications of the inven- 
tions, and in perhaps a sixth or eighth part 
of the cases, drawings also have been an- 
nexed to the patents when granted. Draw- 
ings have been attached only when referred 
to in the specifications. The whole number 
of patents is a little upwards of ten thou- 
sand. It is believed that from six to seven 
thousand may be obtained for record. Many 
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of the deficient drawings may be obtained 
from patentees, or may be supplied by the 
assistance of those whose familiar knowledge 
of the inventions will enable them, aided by 
the specifications, to deliniate them with 
accuracy. Many copies heretofore certified 
from the record to be used as evidence in 
the courts, will supply others. 

Of the models, such as were trifling and 
unimportant, containing no new principle or 
combination of mechanism, and not useful 
for any of the purposes before alluded to, it 
will not be necessary to replace. The whole 
number of models was about seven thou- 
sand. It is the opinion of the Commissioner, 
and others most conversant with the subject, 
that three thousand of the most important 
can be replaced, which will form a very in- 
teresting and valuable collection, less nume- 
rous, indeed, but more select, and scarcely 
less useful than that which has been de- 
stroyed. Some of these would be replaced 
by voluntary contribution. But the greater 
portion of them, even of those whose re- 
storation would be most desirable, the Com- 
mittee are satisfied, can only be had by 
means in the hands of the Government. 1 f 
it were in the power of the Government to 
compel the patentees to replace the models 
and drawings lost by its improvidence, it 
would be an onerous and unjust tax upon 
those who, by their ingenuity, and at their 
own expense, built up an institution which, 
in its connexion with manufactures, with 
agriculture, and even commerce itself, has 
done much to advance the prosperity of the 
country. They have paid into the Treasury 
156,907,73 dollars more than has been re- 
quired to meet the expenses of the office, 
including the salaries of the officers employ- 
ed in it ; and the Committee cannot hesitate 
in recommending the appropriation of that 
balance to carry into effect the provisions of 
the bill which is herewith submitted. 

The sentiment is not an uncommon one, 
that the tax upon patents is both unwise in 
policy and unjust in principle. Inventors 
are public benefactors, contributing to the 
promotion and improvement of all branches 
of national industry, and, in most instances, 
without any adequate remuneration. Who 
has done more to enrich the South, nay, in- 
directly, the whole country, than Whitney ? 
And what was his reward ? Let the South 
answer. Evans and Fulton, with genius and 
talents never, while they lived, appreciated 
to their worth, died overwhelmed by embar- 
rassments. Wbittemore, it is true, was 
more fortunate ; but it was said that he 
availed himself of the mechanical genius of 
another who lived and died in poverty and 
obscurity. 

It has not been the policy of our Govern- 



ment to draw a revenue from patentees. 
The duty imposed was intended only to meet 
the ordinary expenses of issuing patents. 
Many believe that even that should not be 
exacted. It is levying a contribution upon 
science and ingenuity, which cost the na- 
tion nothing, while they confer upon it im- 
portant benefits. 

The measures to be adopted in selecting 
and obtaining the models and many of the 
drawings, are matters of detail involving 
such a variety of circumstances and con- 
siderations, that it is impossible to make 
provision for them by law. That properly 
belongs, and should be intrusted, to a tem- 
porary board of Commissioners. The sum 
required to replace the three thousand mo- 
dels, which would include all whose pre- 
servation would be most desirable, is esti- 
mated by the Commissioners at 100,000 
dollars. The expense of transcribing and 
recording descriptions, specifications, draw- 
ings, and assignments, is estimated at 53,0Oq 
dollars. A judicious and economical ex- 
penditure of these sums, it is believed, will 
restore the records and models to the full 
extent contemplated by the provisions of 
the bill submitted. By the statement from 
the Treasury Department (marked E), it 
appears that the balance of the patent fund 
on the 31st December last, was 156,907 
dollars 73 cents, including moneys received 
for patents and copies prior to the act of 
July, 1836, which, though not expressly 
embraced by the terms of that act, properly 
belong to that fund. This balance will 
cover the expenditures above proposed of 
153,000, together with 3,100 dollars for 
record-books, desks, and other office furni- 
ture, as per estimate D, and leave a balance 
of 807 dollars 73 cents. 

With such a restoration, and the addition 
of the specimens of fabrics and manufactures 
of various kinds which are in preparation in 
a number of the manufactories and work- 
shops of the country, to be deposited in 
rooms in the new building, pursuant to the 
act of July last, we shall soon have less rea- 
son than is now apprehended throughout 
the country, to deplore the destruction of 
this great national repository. In two or 
three years the number of models will be 
scarcely less, and their character and value 
in the aggregate greatly improved. 

It appears by the Commissioner that an 
additional examining clerk, and also another 
copying clerk, are necessary to keep up the 
increasing business of the office. The new 
duties assigned to the examining clerk make 
it a very responsible and laborious office. 
It is his business to make himself fully ac- 
quainted with the principles of the inven- 
tion for which a patent is sought, and to 
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make a thorough investigation of all that 
has been before known or invented either in 
Europe or America, on the particular sub- 
ject presented for his examination. He 
most ascertain how far the invention inter- 
feres in any of its parts with other previous 
inventions, or things previously in use. He 
must point out and describe the extent of 
such collision and interference, that the ap- 
plicant may have the benefit of the informa- 
tion in so shaping or restricting his claim of 
originality as not to trespass upon the rights 
of others. The applicant should also be re- 
ferred to the sources of this information, 
that he may be able to satisfy himself on 
the particular points of interference. This 
frequently leads to a lengthy correspondence, 
before the applicant can be persuaded that 
his invention, or some rejected part of it, is 
not new. He often employs skilful and 
persevering council to urge and enforce by 
argument new views of the principles of his 
invention, who sometimes brings to his aid 
much mechanical astuteness. The examiner 
must also see that the specification accords 
with the drawing, and that the model is in 
conformity with both. 

An efficient and just discharge of these 
duties, it is obvious, requires extensive sci- 
entific attain ments, and a general knowledge 
of the arts, manufactures, and the mechanism 
used in every branch of business in which 
improvements are sought to be patented, 
and of the principles embraced in the ten 
thousand inventions patented in the Uuited 
States, and of the thirty thousand patented 
in Europe. He must moreover possess a 
familiar kuowledge of the statute and com- 
mon law on the subject, and the judicial 
decisions both in England and our own 
country, in patent cases. This service is 
important, as it is often difficult and labori- 
ous. Here is the first check upon attempts 
to palm off old inventions for new, or to in- 
terfere with the rights of others previously 
acquired. This is also the source whence 
the honest and meritorious inventor may 
look for aid and direction in so framing his 
specification as that he may be able to sus- 
tain his patent when issued, and find security 
and protection against expensive and fruit- 
less litigation. 

Suitable qualifications for these duties are 
rare, and cannot be obtained without such 
compensation us they readily command in 
other employment. It will, undoubtedly, 
be wise in the Government to affix such 
salary to this office as will secure the best 
talent and qualifications. Although an ap- 
peal is allowed by law, yet if a high cha- 
racter is given to it, this will be the best, as 
it is the most appropriate;' tribunal, for 
judging of these subjects, and its decisions 



commanding respect and confidence, there 
will be but little inclination to take excep- 
tions to its judgment. Thus will be cut off 
a fruitful source of law-suits, and our court 
calenders will cease to be crowded with cased 
arising out of the interfering rights of pa- 
tentees. Meritorious inventors will be se- 
cure in their rights, and the public relieved 
from imposition and embarrassment. These 
are among the first of the objects and merits 
of the act of last session. It appears that 
about one-third of all the specifications are 
found, on examination, to contain no new 
principle, and that three-fourths af the re- 
sidue are either too broad in their claims of 
originality, or are otherwise irregular or de- 
fective, and are required to be set right at 
the office or sent back by the Commissioner 
for correction. 

Under existing circumstances, without 
written, pictorial, or model-record of any 
kind, it is apparent that the business of the 
office must either stand still, or proceed 
under very great embarrassment, which can 
be relieved only by the early action of Con- 
gress on the subject. 

[A bill here follows for the consideration 
of Congress, embodying the suggestions in 
the foregoing Report]. 

ESTIMATE OF THE WATER DISCHARGED BT 
A RIVER* 
(From the Franklin Journal for February.) 

If the currents of rivers diminish from 
the surface towards the bottom, and be very 
slow at the bottom, the quantity of water 
discharged by rivers into the ocean is much 
less than has been usually imagined. Dr. 
Halley, in his theory of the origin of springs, 
probably estimates much too largely the 
quantity of water poured into the ocean by 
all the rivers of the world. 

When the dam at Fairmount, near Phila- 
delphia, was erected across the Schuylkill, it 
was stated in some of the newspapers, that 
some gentlemen wished to ascertain the 
quantity of water that flowed in the river in 
a given time. For this purpose, the news- 
papers said that the breadth and depth of 
the river at Fairmount were measured, and 
that to obtain the velocity of the motion of 
the water in the river, four or five gentlemen 
entered a boat, and floated a certain distance 
on the river, noting the time required to 
pass a given distance, after the boat had ac - 
quired its natural velocity and motion, as it 
was called. 

If the newspaper account was correct, it 
would seem that two great errors entered 
iuto the calculation. 

First. The current diminished in velocity 

* See No. 718, p, 93. 
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from the surface to the bottom, the current 
in the bottom of rivers being very slight, un- 
less in places where the descent in the bot. 
torn or bed, is considerable, as at rapids or 
ripples. 

Second. The boat loaded with four or fire 
men floated much faster than the fastest part 
of the current of the river — faster than the 
current at the surface. E. 



LIST OF ENGLISH PATKNTS GRANTED 
BETWEEN THE 2/TH APRIL AND THE 
1837. 



Henry Will 
Berkeley Square, 



of No. 5, John-street, 
in the Royal Navy, 
: In coating or covering iron and 
copper. Tor the prevention of oxydation, being a 
communication from a foreigner residing abroud. 
April 23 ; six months. 

Alexander Dixon and James Dixon, of Cleck- 
heaton, near Leeds, York, manufacturing chemists, 
for improvements in dyeing, by the application of 

io used. 



April 2D; six months. 
Joseph Barker, of Regent-street, Lambeth, artist, 
for certain improvements in the construction or 
making of umbrellas and parasols. April W; six 
months. 

Jean Baptiste Motlerat, of No. 17, Leicester Square, 
manufacturing chemist, for an improvement or im- 
provements in the manufacture of gas fur illumina- 
tion. May 2 ; six months. 

John Heathcoat, of Tiverton, Devon, lace manu- 
facturer, for a newt or improved method or methods 
of manufacturing, producing, forming or fashioning 
ornaments or ornamented work or figures, upon, or 
applicable to gauze, muslin, and net, and divers 
kinds of cloth, stuff, or woven textures, and also 
certuln machinery, tools, Implements, or apparatus 
to be used in manufacturing, producing, forming, 
fashioning, and applying such ornaments or orna- 
mented work. M ay 4 ; six months. 

Thomas Wells Ingrand, of Birmingham, War- 
wick, horn button ^manufacturer, for Improvements 
in the manufacture of certain descriptions of but- 
tons, and In the tools used to manufacture the same , 
being a communication from a foreigner residing 
abroad. May 4 ; six months. 

Thomas Baylis, of Tamworth, Stafford, civil en- 
gineer, for certain improvements in heating and 
evaporating fluids, being a communication from a 
foreigner residing abroad. May 6 . six months. 

Henry Ross, of Leicester, worsted manufacturer, 
for improvements applicable to the combing ef 
wool and goat hair. May 6 ; six months. 

George Hayman, of St. Sidwell-street, Exeter, 
coach builder, for improvements In two-wheel car- 
riages. May 6; six months. 

William Angus Robertson, of Peterborough-conrt, 
Fleet-street, gentleman, for certain new or im- 
proved machinery for, or methods of, sculpturing, 
cutting, shaping, moulding, and otherwise figuring 
and working marble, stone, alabaster, ami other 
obstante* suitable for sculpture ; and for taking 
copies of the works produced thereby, or of similar 
works produced by the ordinary means ; and also an 
improved process or method of taking casts of the 
living human fate or figure, or other form, being a 
communication from a foreigner residtug abroad. 
May G ; six months. 

Thomas Bell, of South Shields, Durham, manu. 
facturing chemist, for improvements in the manu- 
facture of sulphate of soda, which improvements, 
or parts thereof, are applicable to other purposes. 
May 8 ; six months. 



William Nalrnc, flax-spinner, Mlllhaugh, near 

Methven, Perth, for a certain improvement or cer- 

in reeling varus, being a communLatio^frora*^ 
foreigner residing abroad. May 8 . six months. 

Peter Steinkelier, of the London Zinc Works, 
Wenlock Road, gentleman, for certain plates or 
tiles made of tine or other proper metal or mixtures 
of metals, applicable to roofs or other parts of build- 

sidhig abroad. TlTay 8^ t^mmUlw.* tonlgDt ' **" 

John Spur^ta, of Guildford-street, Russel Square, 
doctor of Medicine, for an improvement in the mode 
or means of propelling vessels through 
part of which means may be applied I 
ful purposes, May 8; six months. 

John Hague, of Castle- street, Welle lose Square, 
engineer, for certain improvements on wheels for 
carriages. May 10 j six months. 

James Boydell, junior, of Dee Cottage, near Ha- 
warden, Flint, esq., for improvements in p 
carriages. May 11 ; six months. 

William Bell, of Edinburgh, esq., for im { 
ments in heating and evaporating dui f 
six months. 

Edward Austin, of Warwick-place, Bedford Row, 
for improvements in raising sunken ressels and 
other bodies. May 12 , six months. 

Pierre Barthelemy Guinlbers Debac, of Brixton, 
Surrey civil engineer, for improvements applicable 
to rail roads. May IS ; six months. 

William Rhodes, gent., and Robert Hamingway, 
mechanic, both of Earls Heaton, near Dew* bury, 
York, for improvements applicable to machinery 
for carding and piercing wool, in process of manu- 
facture in woollen mills. May 22; six months. 

George Nelson, of Leamington Priors, Warwick, 
gent-, for a certain new or improved process or pro- 
cesses, bythense of which, the qualities of a certain 
gelatinous substance, or certain gelatinous sub- 
stances, called isinglass, may be improved. May 
22 j six months. 

Samuel and William Smith, of Luddenden Foot 
near Halifax, York, worsted spinners, for improve- 
ments in machinery for combing or clearing sheeps 
wool and goats hair. May Si ; six months. 



Improve- 
May 11 } 



Elijah Leak, of Hun ley, 
lathe maker, for certain improvements in the con- 
struction of shutters and sashes for windows of 
buildings, which improvements are also applicable 
to hot-houses or conservatories, carriages, and 
purposes, and In the of fitting or using the 
May 23 ; six months. 
Charles Pierre Devaux, of Fenchurch-street, 
merchant, for a new or improved apparatus for 
preventing the explosion of boilers or generators of 
steam; being a communication from a foreigner 
abroad. May 23; six months. 

Charles Joseph Freeman, of Frederick-place, 
Surrey, for an improvement, or improvements in 
the machinery or apparatus, called rolls for rolling 
iron or other metals, applicable to rails for roads 
and bars of various shapes for other 
May 26 ; six months. 



near 
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LIST OF SCOTCH PATENTS GRANTED FROM 
THE 22ND APRIL TO 23RD OF MAY 1837. 

George Crane, of Yniscedyn 

manufacture of iron. April, 26. 

Nathaniel Partridge, of Elm Cottage, near Stroud, 
Glouster, gentleman, for a certain improvement, or 
improvements in mixing and preparing oil paints, 
whereby a saving of Ingredients commonly used 
will be effected. April 27. 

James Hardy, of Wedncsbury, Stafford, gentle- 
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In the manufacture 

ol iron into cylindrical, 
suited for 
April 27. 

Christopher Nichels, of Guilford-street, Lambeth, 
Surrey, gentleman, partly in consequence of a com- 
munication made to him by a certain foreigner 
.resident abroad, and partly by his own invention, 
for improvement!! in preparing and manufacturing 
caoutchouc, applicable to various purpose.*. April 21'. 

William Coles, of Charing Cross, Middlesex, Esq. 
for certain improvements applicable to locomotive 
carriages. April 29. 

Moses Poole, Llncolns Inn, Middlesex, gentle- 
man, in consequence of a communication made to 
him by a certain foreigner residing abroad, for lm- 

led liquors. 



May 10. 

Joseph Bunnett, of Newington Causeway, South - 
wark, window blind maker, for certain Improve- 
ments in window shutters, which improvements 
mayalso be applied to other useful purposes. May 12. 

John Samuel Dawes, of Birmingham, Warwick, 
iron master, for certain improvements in smelting 
the ores or oxides of iron, copper, tin, lead, zinc and 
other metals, and in remelting or refining the said 
metals. May 16. 

Joseph Amesbury, of Burton Crescent, Middlesex, 
surgeon, for certain apparatus for the relief, or cor- 
rection of stiffness, weakness or distortion in the 
human spine, chest or limbs. May 20. 

John Gordon Campbell, of Glasgow, merchant, 
and John Gibson of the same city, throwster, for 
a new or improved process or manufacture of silk, 
and silk in combination with certain other fibrous 
substances. May 20. 

HenryWilliam Craufurd, of John-street, Berkeley 
Square, Middlesex, commander in the Royal Navy, 
for an improvement in the coating or covering 
iron and copper, for the prevention of oxydation. 
May 22. 



NOTES AND NOTICES. 

Rival Burners — Mr. Hutchinson's and Messrs. 
Kilby and Bacon's.— Sir, in your Number of 29th 
April last, I observe an article on the advantages of 
a gas burner, there called " Hutchinson's burner," 
from the name of the supposed inventor. It is not 
my intention to call in question the merits of that 
burner, but simply to enter a protest against either 
the title or merit being ascribed to a quarter where 
neither may be found due. With this view, it is 
proper to inform Clovis, and the readers of your 
valuable periodical, who may not be aware of the 
fact, that a patent was, in the year 1829, taken out 
by Messrs. Kilby and Bacon for an improved gas- 
burner, of which it is contended that Hutchinson's 
patent is a mere colorable evasion. On this burner 
(manufactured by Messrs. E. and W. Dixon, of 
Walsall) there are some justly commendatory re- 
marks, founded on experiments, made by your 
correspondent Mr. Rutter, of Lymlngton, in your 
Number of 28th February, 1835. I have myself 
obtained some of these burners from Mr. Vardy, 
145 High Holborn, one of the agents for sale, and 



have tried them, both with the old burners and 
witn Hutcmnsou s alleged invention, mitcnmsou * 
so called burners, seem to me in nowise to differ in 
principle from the older patent, and so far as they 
differ in practical operation, they are, according to 
my experiments, inferior. But it would be idle to 
discuss, and prejudge a question at this moment 
pending in the courts of justice. When a com- 

ettent tribunal shall have decided whether Mr. 
utchinson is really intitled to rank as an inventor, 
or as (in this instance) a mere imitator and appro- 
priater of the inventive talent of others, I shall beg 
your insertion of some additional observations and 
corrections of Clovis's statements on the subject of 
gas-burners, which will not, I think, be wholly de- 
void of interest. At present I refrain from further 
remarks, lest I should appear in the light of an 
advocate of debated claims. Justus. — London, 
May 15, 1837. 

A Steam Tug belonging to the Symington Steam 
Towing Company, was launched on Wednesday last 
(May 24), alter having been very appropriately 
named, at the suggestion of a punning member of 
the Company, the " Drag-on." The boat is of a 
very peculiar shape and construction, and designed, 
(by her builder, Mr. Ritchie,) particularly with a view 
to dragging a load in her rear. She is to be fitted with 
a pair of Mr. Symington's paddle wheels, and also 
with his patent boiler; the principal features of 
this latter invention are, that one boiler will answer 
the purpose of two, on board a vessel. — and the pre- 
vent! 



ntijdtof p 

\~Muable Acid for Engravers.— M. 
has written to the Acadtmie des Sciences thai 
has accomplished the solution of the following pro- 
blem, for every kind of biting acids employed in 
engraving. To obtain a clean aud deep line, with- 
out sensibly enlarging the furrow in ordinary en- 
graving, and without eating away the sides of the 
subject in engraving in relief. He uses a compo- 
sition of acetate of silver, and hydrate of nitrous 
ether, immediately after the contact, the i 
is precipitated into the lower part of the 
where It produces a rapid and energetic 
The upper parts of the furrow are occupied by the 
nitrous ether, and preserved by its presence. 



AVic Surveying Instruments. — M. 
gineer of the Fonts et Chausees, in France, has laid 
before the Acade'mie des Sciences three instruments 
for topographical surveying, which, if they accom- 
plish all that the inventor promises, correctly and 
with facility, will be eagerly sought after. To the 
immense number of surveyors, who are about to 
commence operations in every part of the United 
Kingdom, under the numerous railroad acts which 
have passed this session, such instruments would 
be Invaluable. They are, 1st, a Levelling Instru- 
ment, or Carriage, which it is only necessary to 
run over the ground, the levels of which are de- 
sired, and the section is at once obtained -, 2nd, a 
Drawing Instrument, which lays down the plan of 
the ground ; and can be mounted on the carriage 
of the Levelling Instrument ; 3rd, a Power-measur- 
ing Instrument, or Dynamometer, which exhibits 
the effort exerted on every point of the line | 
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captain Ericsson's new propeller. 



deakin's improved blast furnace 

FOR SMELTING IRON ORE, ETC. 

Sir, — I send you a new plan of a 
blaBt furnace, for smelting iron-stone, 
ore, &c. 

In the present method of filling blast 
furnaces, the whole of the materials for 
makingiron, namely, coal or coke, mine, 
limestone, &c, are put into the furnace 
at A. On my improved plan, the mine 
and limestone, will, at first, still be put 
in there; but when the furnace works 
in a certain state, a part df the mine will 
be put into it at B B ; and also the 
greater part of the fuel used for smelt- 
ing the iron will be put into the furnace 
at BB, which are flues or pipes from 
2 to 3 feet in width, brought up from 
the bosses of the furnaces at C C. If 
pipes are used they may be carried up 
on the outside of the stack of the furnaces, 
and may be applied to any blast furnace 
now in work at a small expense. When 
this plan is adopted on a furnace being 
repaired, or newly built, the chimney 
flue should be carried up in the furnace 
stack. The coal, or coke being put into 
the furnace mixed with limestone, mine, 
scroffula, and rubbish, however free, such 
coal or coke may itself be, when put in, 
as at present at A, it must become im- 
pregnated with the filth that accom- 
panies it, as soon as the heat begins to 
act ; and it is, moreover, consumed be- 
fore it comes down to the bosses at CC, 
and consequently, the power of the fuel 
is destroyed, before it arrives at the part 
of the furnace where it is wanted to 
smelt the mine ; but by putting the fuel 
into the furnace at B B, it will meet the 
blast in the proper place, free from im- 
purities, and in full strength to melt the 
materials above it. Better iron will thus 
be made, with a smaller quantity of fuel, 
than is done by the present method of 
filling blast furnaces. 

Description of the Engraving. — A is the 
present feeding place of blast furnaces. 
B B are the pipes or passages through 
which I propose that the greatest part 
of the fuel should be put in. There 
must be a damper on the top of these pas- 
sages. C C are the bosses of the fur- 
nace. D D D the tweers, where the blast 
goes into the furnace. E is the hearth of 
the furnace. 

Your giving this a place in your ex- 



cellent Magazine, will oblige your obe- 
dient servant, 

Thomas Deakin. 

Bluenavon Iron Works, 
April 19, 1837. 



CAPTAIN ERICSSON'S NEW PRO- 
PELLER. 

The American packet ship " Toronto" 
of 630 tons burthen, and drawing M 
feet 6 inches water, was on Saturday last 
towed down the Thames at the rate of 
full A\ knots an hour against wind and 
tide by an experimental steam-boat, called 
the " Francis B. Ogden," (after Mr. 
Ogden, the able and intelligent Consul 
of the United States, at Liverpool,) fitted 
with the new propelling apparatus lately 
invented and patented byCapt. Ericsson. 
'The " Francis B. ' Ogden" measures 45 
feet in length, 8 feet beam, and draws 2 
feet 3 inches water without the keel. 
The propelling apparatus is placed at 
the stern, and works entirely under the 
water. It consists of a peculiar applica- 
tion of the old, and well-known prin- 
ciple of the water screw, by which a great 
propelling powerjis concentrated in asmall 
space. Of the degree of power concen- 
trated, no better proof can be adduced, 
than the fact, tnat the speed of 4| 
knots against wind and tide, was pro- 
duced by an apparatus, measuring only 
5 feet 2 inches in diameter, and 2 
feet 2 inches wide, and worked by a 
high pressure engine having two cylin- 
ders of 14 inches stroke, and 12 inches 
diameter ; and which, during the expi- 
rement, made only 60 strokes per minute, 
and showed a pressure of not more than 
50 lbs. to the square inch. 

The new propelling apparatus consists 
of two short cylinders made of thin 
wrought iron, and supported by arms of 
a peculiar form, which are placed entirely 
under the water at the stern, and made 
to revolve in contrary directions round 
a common centre. To the outer peri- 
phery of each cylinder, there is attached 
a series of spiral planes or plates, which 
may, we understand, be placed at any 
desired angle, according to the effect 
sought to be obtained, whether it be 
great speed, or great propelling power. 

The apparatus may be made to ship 
and unship at pleasure ; the engine that 
works it may also be loco-moveable, so as 
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to be worked upon deck, and on any 
part of the deck ; and in these two pe- 
culiarities, we are inclined to thing the 
chief advantage of this new step in steam 
navigation will be found to consist. Sail- 
ing vessels may, by this means, command 
all the aid that steam can give diem, with- 
out divesting themselves of any of their 
peculiar fitness for long sea voyages, or 
undergoing any change in their original 
construction. 

We subjoin a copy with which we 
were favoured of the certificate given by 
the pilot and mate of the " Toronto 
of the performance of the " Francis B. 
Ogden on this occasion. 

Packet Strip Toronto, in the Thames, 
2*th May, 1837. 

We feel . pleasure tn certifying that your experi- 
mental steam boat, the " Francis B. Ogden" has 
this morning towed our ship at the rate of 44 knots 
an hour, through the water and against the tide. 

(Signed) K. Nashly, Pilot. 

H. R. Hovkv, Mate. 

To Captain Ericsson. 
THE NEW SCHOOL. OF DESIGN. 

The •• School of Design" recommend- 
ed to be established by the late Parlia- 
mentary Committee on the Arts and Ma- 
nufactures, and for which fifteen hun- 
dred pounds were voted by the House 
of Commons, is to commence operations 
on the 1st of June, at Somerset House, 
where the rooms just vacated by the 
Royal Academy have been appropriated 
to the purpose. It is to be under the 
direction of a committee, composed of 
the President and Vice-President of the 
Board of Trade, several of our most 
distinguished artists, a few amateurs of 
some pretension to " taste," and two or 
three rather aristocratic representatives 
of the manufacturing interests. The 
members of the latter class already ap- 
pointed are, Mr. Alderman Copeland, 
who may be regarded as the represen- 
tative for the Potteries ; Mr. Morrison, 
the M. P. for Ipswich, who, albeit, him- 
self no manufacturer, is to be taken as 
the delegate,we suppose, from the silk and 
fancy trade, in virtue of his dealing in 
such articles, — and Mr. Thompson, the 
eminent calico-printer, of Clitneroe, in 
Lancashire. Among the artists, Chantrey 
and Eastlake, are the most conspicuous ; 
and Mr. Hope, the son of the author of 
Anastasius,repre8ents the wealthy patrons 
of art. The director of the- establish- 
ment is Mr. Papworth, the architect, 



who, it will be recollected, was examined 
before the Parliamentary Committee ; as, 
however, the course of instruction is to 
comprise M light and shade, colouring 
and composition/' it is to be presumed, 
that Mr. P. will be assisted by artists 
more conversant with those branches, than 
mere architects usually are. It may not 
be too uncharitable to suppose, that 
some of the other witnesses before the 
committee, — men who strained a point 
or two to prove the glaring want of a 
" School of Design" in this benighted • 
country, — will appear again as officer- 
bearers in the new institution. 

The strangest feature of the whole we 
have yet to notice. The cry before the 
committee was for an establishment in 
which "art" should be cheaply dispensed 
to the working classes ; and the Parlia- 
mentary grant was supposed to be made 
for carrying such an object into effect. 
Notwithstanding all this, it is one of the 
regulations of the new " school* that 
each pupil shall pay at the rate of four 
shillings per week. This is a sum which, 
as the directors ought to be aware, is far 
beyond the means of the working artizan. 
If the rule be persisted in, it requires no 
conjuror to predict that the supposed 
advantages of the scheme will vanish into 
thin air. The idea of most of the wit- 
nesses who recommended such an esta- 
blishment seemed to be, that, if any pay- 
ment were required, one guinea per an- 
num ought to be the maximum : the rate 
now fixed amounts to nearly ten guineas 
per annum; a sum which most mechanics 
would look upon as fully sufficient to 
procure them the advantages of the in- 
struction sought, without the assistance 
of a single farthing from the public purse, 
— and at the same time, one whicn it is 
absolutely impossible to spare from their 
scanty earnings. The hours of attend- 
ance, also, are at present so fixed, as to 
consult anything but the convenience of 
the working man ; viz. from ten o'clock 
to four daily. We are informed, how- 
ever, that preparations are making for 
opening an evening school, and at that , 
perhaps, the insuperable barrier of the 
four shillings per week may be removed. 
Until that is the case, the " School of 
Design" will be open to the labouring 
classes in name alone, — and will con- 
stitute a mere mockery of the expected 
boon. It were as well indeed, that the 4 
working man should, according to the ' 
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principle laid down at the foundation of 
the London Mechanic's Institution, dis- 
dain to receive instruction on any other 
terms than paying for it; — but it is 
rather too bad to tempt his indepen- 
dence, by talking roundly of furnishing 
him with gratuitous instruction in the 
fine arts, and after all, to charge him ten 
guineas a year by way of a trifling ac- 
knowledgment ! 

MR. MACKINTOSH'S ELECTRICAL 
* THEORY. 

Sir, — I am somewhat apprehensive 
that the remark of your correspondent, 
Mr. Munro, is correct with respect to 
the prolonged discussion which has 
taken place in your pages upon the 
" Electrical Theory." I shall therefore, in 
the present communication, so far at 
least as my own lucubrations are con- 
cerned, endeavour to draw that discus- 
sion to a close. I am the more determin- 
ed to adopt this course, seeing the line 
of argument, if argument it may be 
called, which is followed by your able, 
but uncandid correspondent, Kinclaven. 
My object in this controversy has been 
to draw his refutation from his own 
lips. I have done so as far as the sup- 
posed primitive impulse was concerned. 
He gave that up at last— when the point 
could be no longer evaded. 1 therefore 
very naturally imagined that we should 
hear no more about a " primitive im- 
pulse." But Kinclaven knows very well 
that his mechanical system could not be 
set a-going without this first push; we 
therefore find in his last, that he again 
lugs in this old servant, and actually 
presents me with a formula, for which I 
never asked him, to enable me to determine 
the necessary force of the primitive im- 
pulse ! It will be quite time enough to 
take the formula into consideration, 
when Kinclaven has brought forward 
some proof, that the planets ever did 
receive the impulse of which he speaks. 

Kinclaven says, " had Mr. M. been 
conversant with a few of the first articles 
of the iFlrst Book of the Principia, he 
would have found directions for find- 
ing the primitive impulse." Singularly 
enough, another learned gentleman, who 
is manfully attacking the electrical theory 
in a different quarter, has these words, — 
*' If Mr. M. had ever read the Principia, 
he would have known that Newton says 



nothing whatever about a primitive im- 
pulse ; that it forms no part of the New T 
tonian system." When these profound 
philosophers can agree between them- 
selves, I will answer them upon this 
point. 

Again, Kinclaven says, u In the case 
of a body moving in the circumference 
of a circle, had he been acquainted 
with the first principles of Dynamics, he 
might have discovered a method of solv- 
ing his own question." Well, let us 
see. 

In the accompanying diagram : Let a 
body, A, be acted on by two forces at the 




same instant, one of which, acting alone, 
would cause it to move uniformly over 
the line AB in a given time, and the 
other acting alone, would cause it to 
move over the line A C at right angles 
to A B, in the same time ; then the 
moving body will describe the diagonal 
line A B, and at the end of the given 
time, will have arrived at the point D. 

Now I presume that Kinclaven does 
not require to be told, that any two sides 
of a triangle, are greater than the third 
side; and therefore, I suppose he will 
admit that the line A D, which the body 
under the action of the two forces has 
described, is not quite so long as the 
two lines A B and A C taken together. 
How is this, Kinclaven ? I will tell you. 
A portion of the momentum, which would 
have carried the body over the line A B. 
has been destroyed by the force acting 
in the direction A C, and a portion of 
the momentum, which would have carried 
the body over the line A C, has been 
destroyed by the force acting in the di- 
rection A B ; therefore, the joint effect 
which is represented by the line A D, is 
less than that which is due to both 
forces, because, in consequence of the 
two forces interfering with each other, 



MR. MACKINTOSH 8 ELECTRICAL THEORY. 



133 



a portion of the momentum of each has circle round this diagram thus— are the 
been destroyed. conditions changed by this addition ? 

Now, Kinclaven, suppose we draw a Let A represent the sun, and B the 




earth ; then the line of attraction acts in 
the direction BA; let the force with 
which B is attracted towards A be equal 
to 1, and let the primitive impulse in 
the direction B C, be given to the body 
B, by which a momentum is imparted, 
also equal to 1. Now, for the sake of 
simplicity, we will suppose, that after 
the first instant the attractive force ceases 
to act upon the moving body till it ar- 
rives at the point E, then the body has 
simply received two impulses at right 
angles to each other, and as in the former 
case, the body will describe the diagonal 
line B E, and at the end of a given 
time will come to a state of rest at the 

S>int E ; because, by the opposition of 
e two forces the moment urn has been 
annihilated. We now find that the force 
of attraction, which we supposed to be 
suspended till the body had arrived at 
the point E, is equal to 1, as at first, 
and will ever remain so, whilst the mo- 
mentum is equal to 0, and therefore, 
another primitive impulse is required to 
prevent the body B from falling directly 

rn the body A. Gravity, or attrac- 
is a real force; momentum is no 
force. Momentum may be, and is de- 
stroyed by force ; gravity, or attraction 
cannot be destroyed by any force. If 
the planets moved in perfect circles this 
effect would be more apparent, but their 
conditions are not altered by their 
moving in undulating orbits. In con- 



sequence of the undulation of the earth 
in her orbit, the effect upon the momen- 
tum is continually varying, but the 
entire effect is precisely the same as if 
the orbit were a perfect circle. Now, 
Kinclaven, if the earth's orbit were a per- 
fect circle, would the momentum derived 
from the supposed primitive impulse 
remain ior e\er unuiminisnea, noiwim- 
8tanding that gravity (acting at right 
angles to the momentum as m the dia- 
grams which accompany this letter,) is 
constantly tending to its annihiliation ? 
This is the question which I have put 
to Kinclaven, which he has not yet 
answered, and which I defy him to 
answer in a fair and candid manner, 
without upsetting his whole system. 

Kinclaven must not suppose that my 
objections to the system which he up- 
holds are confined to these ; I could very 
readily introduce a few more to his 
notice. The following may serve a* a 
specimen, although, it is one upon which 
I do not place any very great importance 
—We are told, that— 

Space is a vacuum ; and that — 

Light is a fluid issuing from th^truh, 
and filling the whole solar system: > l ' 

That is ; space is a vacuum filled with 
a fluid. Now this from the Hus of an 
Irishman would be considered a very 
capital bull, but as informs a pari of the 
Newtonian system, it is to be receive*! 
as sublime philosophy. 
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I shall not take up your valuable 
pages in replying to Kinclaven's last ; as 
it appears to me that his observations 
are wholly beside the argument. I deny 
that the planets ever did receive the 
mechanical impulse of which he treats, 
and therefore I do not at present require 
his formula. 

In conclusion, I beg to thank your 
several correspondents who have favour- 
ed us with their remarks upon the elec- 
trical theory — Kinclaven amongst the 
rest; I honour him for his indomitable 
spirit ; right or wrong, he is determined 
he will not be beaten. Not forgetting the 
" fastidious" Nautilus. By the bye, if 
Nautilus should at any time think of 
coming to London, let me recommend 
to him to put the bottle of crusted port 
to which he formerly alluded, in his 
portmanteau, that its contents may be 
discussed. I have no doubt that Kin- 
claven will as as willingly take a part in 
such discussion, as he has done in that 
upon electrical theory. 

Yours respectfully, 

T. Simmons Mackintosh. 



GRIFFIN S ELECTROMETER. 

Sir, — I believe no adequate means 
have have hitherto been discovered of 
measuring with any degree of precision 
the absolute quantity (without reference 
to intensity) of electricity contained in a 
charged battery. I have turned my at- 
tention to the subject, and long since 
formed the leading idea of the Elec- 
trometer of absolute quantities, about to 
be described. It is founded upon the 
generally admitted fact, that the quantity 
of electricity communicated to one coat- 
ing of a battery is equalled within a very 
minute proportion by the quantity given 
off by the other coating. This latter 
quantity being measured, will therefore 
furnish a pretty accurate measure of the 
former. To effect this, the battery must 
be insulated, and its outer coating suffered 
to give off its electricity to a self-dis- 
charging jar. In the process of charging 
the battery, whatever be the intensity of 
the electricity contained in it, for every 
absolute quantity communicated to one 
coating, a similar quantity will be parted 
with by the other, and assuming this 
Quantity to be just sufficient to discharge 
the self-discharging jar, so as to dis- 



charge itself the number of times that 
jar does so discharge itself, will be a 
direct measure of the absolute contents 
of the battery. 

I do not pretend to describe a perfect 
instrument, out only to give the leading 
principles of it, with such minor sug- 
gestions as occur to me. The meter jar 
should discharge itself at a very low in- 
tensity, that the electricity intended to 
pass into it, may not be dissipated, by 
passing slowly from one of its coatings 
to the other, or from the emitted side of 
the battery into the air. 

For the same reasons the coatings of 
the jar should be far apart, and the 
emitted side of the battery should be 
free from all points and roughness. The 
jar should, in consequence of its dis- 
charging itself at a low intensity, be large 
enough to give sparks at sufficiently 
long intervals of time, to be easily 
counted when a large machine is used. 
The discharging knobs should be of a 
metal the least liable to be acted upon 
by sparks, and should be inclosed m a 
glass tube to exclude the dust and damp ; 
and if the tube, and jar also, be air 
tight, it would perhaps be better, in 
order to prevent the discharge being 
affected by changes in the density ana 
dampness of the air. 

The communication of the battery with 
the prime conductor should be quite 
perfect, the electricity never passing by 
sparks. The generation of the elec- 
tricity should also be regular, to prevent 
irregular and extraordinary undulation 
of the fluid communicated to the re- 
cipient coating of the battery, and 
causing correspondent undulations of 
that passing from the constant coating 
through the meter. A means should 
also be very carefully devised of forming 
a standard meter, to represent unity, a 
standard that could be readily and ex- 
actly imitated at any time or place. This 
would perhaps, best effected by using a 
plate ot air at a certain medium tempera- 
ture and dryness, coated by two circular 
plates of metal of a certain diameter (one 
being insulated in the most simple and 
perfect manner) and discharging them- 
selves bv two spherical balls, also of a 
certain diameter. These balls and the 
plates being being also at certain dis- 

Such a standard being once formed 
and preserved in a public institution. 
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all other meters otherwise constructed, 
might be regulated by it, by having their 
discharging balls set by a micrometer 
screw, to discharge with the same, or any 
multiple or aliquot quantity of electricity. 

To compare this standard electro- 
meter, with others, a coating of each of 
two exactly similar plates of air might 
be made to communicate, one with a 
prime conductor ; the other two coatings 
to communicate, one with the standard 
electrometer, and the other with the one 
to be regulated by it. One of the balls 
of the latter should be moved till it be 
discharged at the same instant as the 
standard meter ; or (if it cannot be made 
to do so) till it is uncertain which will 
discharge first. Between every trial, the 
electricity to be, of course, completely 
discharged. The whole apparatus, should 
also, during the operation, be placed at 
a distance from the machine and from 
every other substance capable of inter- 
fering by induction. 

Unless every part of the battery coat- 
ings be very far apart, I doubt if this 
electrometer would do with high inten- 
sities, as the electricity would pass over 
the uncoated part of the battery, from 
the recipient to the emitted coating, and 
add to the absolute quantity of fluid 



passing through the meter; but this 
source of error might, I think, be ob- 
viated by a ring ol coating passing round 
the battery jars near the outer coating, 
and communicating with a row of points, 
suspended by silk, at a distance from the 
battery. If the rings communicated' 
with the earth, they might 
mage by a spontaneous disch 
the meter. 

I have thought that a balance with 
knobs might be usefully placed between 
the discharging knobs, and made to 
move an index ; but the beam must be a 
very delicate one ; and the probabilities of 
inaccuracy from friction and other causes 
seem to more than counterbalance the 
trouble of counting the sparks. 

My situation does not enable me to 
make accurate experiments, and the only 
one I have tried is, in comparing the 
sparks that passed while charging a jar 
with those that did so while discharging it 
gradually by a point. When that jar, was 
not highly charged, and every care used, 
the number of sparks out and in were 
equal. 

The following sketch of my own in- 
strument, such as it is, may serve to 
illustrate : — 

A is the meter jar. 




W 9m feW Ml;: * -\ ;•; 



B an Eau de Cologne bottle, air tight, toms of A and B, and fastened to EF. 
G D a metallic sole to receive the hot- *B F a platform to keep all steady. 
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a a a. metallic communication from the 
meter jar to the hall b. 

b the knoh of the jar. 

c is the discharging knoh communi- 
cating by the brass tube e through the 
bottom of the bottle with the metallic 
sole, and the coating of the jar. 

dd are two removable metallic forks, 
on which is laid the charging jar, when 
one only is used, as the readiest mode 
of insulation. 



/ is a wire going to the rubber to en- 
sure perfect freedom of motion for the 
fluid. 

A jar with two necks, would perhaps 
be better,, and be more simple, one neck 
to communicate with the prime con- 
ductor, and the other to receive the tube 
containing the discharging knobs. 

Charles Gripfin. 

April 22, 1837. 



FIRES IN PARIS. 



Sir, — Through the kindness of a friend, 
I am enabled to hand for insertion in your 
Magazine the following particulars of 
the Parisian fires for the last six years. 
The present report is issued by the Com- 
mandant of the Sapeur-Pompiers, or 
military firemen of Paris, who are noted 
for their numerical strength, and for the 
excellent state of discipline in which they 
are constantly maintained, as well as for 



their general success in dealing with con- 
flagrations. 

They are, however, nearly as much 
inferior to the firemen of London in re- 
spect to their machinery and equipments, 
as they are superior in point of numbers 
and training. 

I remain, Sir, 

Yours respectfully, 

Wm. Baddeley. 



A List of Fires of every description which took place in Paris during the Years 1831 
to 1836, both included, and the principal Casualties attending them. 
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The small number of firemen killed and wounded, is attributable to the 
acquired by the men in their daily drills. 



gregoey's lever for fire-escapes and scaling-ladder joints. 



Sir, — The accompanying sketch is il- 
lustrative of an apparatus that has been 
designed for the purposes of either mak- 
ing or breaking the joints of the portable 
nre-escape-ladders, on the principle of 
the military scaling ladders, which have 
been already very fully described in your 
pages. 

This apparatus is the invention of Mr. 
John Gregory, of fire-escape celebrity, 
many of whose ingenious contrivances 
lor various humane purposes have been 



recorded in your past volumes. The 
present apparatus consists of a cross- 
rail and two cheeks of wood, with a lever 
or handle, by means of which the series 
of ladders may be joined up, or disjointed 
with great facility , there are two iron 
stirrups at the ends of the cross-rail a a, 
which hold it firmly upon the round of 
the ladder; a strong iron hook 6, pendant 
from the axis c, goes under the ladder- 
round, and prevents upward motion. If 
a joint is to be tightened, the apparatus 
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is placed on the top step of the lower- bottom step of the upper ladder, and 
ladder, with the lever rf, above the the handle pushed upwards. On the 




contrary, if the joint is to he undone, 
the end of the lever d is placed beneath 
the round, and the handle pulled down- 
wards, which instantly raises and un- 
ships the ladders. 

After being joined up for several hours 
in the wet, these ladders are very apt to 
set fast, and the joints are separated with 
difficulty ; to obviate the inconvenience 



arising from this cause, the present ap- 
paratus was designed, and from practi- 
cal experience I can state that it fully 
answers its intended purpose. » 

I remain, Sir, 

Yours respectfully, 

Wm. Baddelky. 

Wellington-street, Blackfriars 

May 20, 1837. 



DR. MORRISON'S 

There is no other Asiatic nation from 
which Europeans can ever expect to 
learn half so much in practical science 
and the useful arts, as the Chinese. The 
means of information on these subjects 
accumulate every year more and more 
in our hands, and a most important ad- 
dition has very recently been made to 
their number. At a meeting of the pro- 
prietors of the University College, (or, 
to use its former appellation, the London 
University), on May the 20th, it was 
stated that the destination of the late 
Dr. Morrison's Chinese library had been 
at length decided, and that it was to be 
added to the library of that establish- 
ment (which, it does not appear to be 
generally known, is already rich in 
Chinese books presented by the late 
Jeremy Bentham and Dr. Gregory). The 
history of this collection is most singu- 
lar, and it is hard to decide whether it 
reflects most credit, or discredit, on the 
English nation. It was originally formed 
by Dr. Morrison in China, ana on his 
temporary return to England; twelve or 
thirteen years ago, thrown open by him 



CHINRSE LIBRARY. 

to the public, in connection with an esta- 
blishment called the " Language Insti- 
tution," in which he taught Chinese 
gratuitously to all who gave a pledge to 
devote themselves to missionary labours 
in China. The institution drooped, and 
on his second departure for Asia, died a 
natural death ; the books were transferred 
to the premises of the Church Mission- 
ary Society, first In Austin Friars, and 
then in Bloomfield-street, and there they 
have remained till now, packed up in 
boxes, and made no use of whatever. 
An offer to purchase the library was, it 
appears, made by the Royal College at 
Paris, which, it is said, Dr. Morrison 
rejected " with indignation," being anxi- 
ous that the stores he had collected should 
be made subservient to the purpose of 
promoting the study of Chinese in his 
native country. " Indignation" is not the 
right word; — there was nothing improper 
in the offer of the French, who, on the 
contrary, did themselves honour by the 
desire they shewed to obtain the means 
of extending knowledge; while Dr. Mor- 
rison did himself still moTe, by his nobk 



138 ON THE PHENOMENA ATTENDING THE EVAPORATION OF WATER, ETC. 



perseverance in a wish to benefit and 
enlighten his countrymen, at a time when 
their apathy might well have made him 
indignant. In 1834, Dr. Morrison died ; 
his family was left in some degree unpro- 
vided for ; to raise a fund for their sup- 
port, an attempt was made to dispose of 
the library to some of our great public 
institutions, and this attempt was unsuc- 
cessful. The Trustees of the British 
Museum were at that time, at the sug- 
gestion of the Chancellor of the Exche- 
quer, expending £750 on the purchase 
of a single volume — a curious ancient 
copy of the Bible ; but neither Trustees 
nor Chancellor could be brought to sanc- 
tion the expenditure of £2,000 for the 
purchase of a library of several thousand 
volumes, rich, there is no doubt, in curi- 
ous information, and superior to any 
thing else of the same kind in Europe. 
It is well that while we are forced to 
blush for the incomprehensible niggard- 
liness of our public institutions, we have 
it in our power to record an act of the 
most generous and enlightened public 
spirit, on the part of individuals. When 
the authorities of the Museum had de- 
clined the acquisition, a subscription 
was raised, chiefly among the personal 
friends of Dr. Morrison, for the purpose 
of purchasing the library, and of pre- 
senting it to some public institution of 
the metropolis, which would undertake 
to establish a professorship of Chinese. 
It is on the condition of appointing a 
professor of that language for the term 
of five years at least, at thejate of £60 a- 
year, that the library has become the 
property of the London University. 
From this short statement of the history 
of this library, it is evident that a debt 
of gratitude is owing to the memory of 
the late Dr. Morrison, not only from all 
Chinese students in England, but all to 
whom the honour of their country is 
dear. There is also another and a living 
name to which, perhaps, even greater 
respect is due. The learned translator 
of the Laws of China presented his own 
library of Chinese works, consisting of 
nearly a thousand volumes, to the Royal 
Asiatic Society. As a Trustee of the 
British Museum, he urged his brother 
Trustees, earnestly, but in vain, to the 
purchase of Dr. Morrison's collection, 
though conscious that it eclipsed the 
glory of his own; and when they re- 
fused, he, as a trustee of Dr. Morrison's 



collection, inrolled and liberally contri- 
buted to the subscription which has led 
to its being placed in a public establish- 
ment. For all this we are indebted to 
Sir George Staunton. 



ON THE PHENOMENA ATTENDING 
THE EVAPORATION OF WATER BY 
HIGHLY .HEATED METALS, AND 
INFERENCES A8 TO THE PROPA- 
GATION OF 8TBAM UNDER PRES- 
SURE. 

Sir; — It is a well known fact, that 
metals gradually heated above 212° will 
evaporate small quantities of water, more 
and more rapidly, until a temperature is 
attained (varying with different metals, 
and under different circumstances, from 
about 300° to 500°), at which the ra- 
pidity of evaporation is at a maximum; • 
after this the water is repelled and se- 
parated from the surface of the metal, 
and the evaporation is retarded; and a 
continued increase of the temperature 
further delays the dispersion of the 
water. 

The investigation of this subject is of 
considerable importance, inasmuch as 
the . boilers of locomotive engines are 
frequently heated to temperatures suffi- 
cient! to produce these effects on small 
quantities of water, under the natural 
pressure of the atmosphere. It is also 
a matter of interesting conjecture, whe- 
ther the phenomena in question would 
interfere with the propagation of steam 
under such pressures as would render 
the boiling point of the water, and con- 
sequently the heat of the boiler, equal to 
the temperature of repulsion in an open 
vessel. With reference to these con- 
siderations, I am induced to suggest the 
following explanations of the phenomena. 

In the process of ebullition, every glo- 
bule of steam formed at the heating sur- 
face, must, pro tempore, displace there- 
from an equivalent bulk of water, and 
the more rapidly the globules are formed, 
at the greater number of points will the 
water be displaced. Hence, therefore, 
if the heat be communicated to the water 
with such rapidity, as to effect the simul- 
taneous production of steam at every point 
of the evaporating surface, steam must 
also necessarily exist at every point be- 
tween such surface and the water. Thus, 
then, I conceive, that owing to the ra- 
pidity with which vapour is formed at 
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the under surface of the water, a stratum 
of steam is maintained between it and 
the metal. 

Heated metals exert no such repulsion 
on solid bodies, however light they may 
be; neither do metals, at temperatures 
sufficient to produce the effect on water, 
repel other liquids whose boiling points 
exceed that of water. A considerable excess 
in the heat of the metal above the tem- 
perature at which ebullition, or the, pro- 
duction of steam commences, is in all 
cases essential to the effect, from which 
it is manifest that the phenomenon is at all 
events in some way or other attributable 
to the formation of vapour ; and I think 

in any other way than that I have men- 
tioned. 

I shall now endeavour to show how this 
rapid production of steam at the heating 
surface, to which I attribute the separa- 
tion between the water and the metal, is 
to be reconciled with the fact of the dis- 
persion of the water being at the same 
time retarded. 

So long as the water remains in con- 
tact with the metal, the steam formed at 
the heating surface ascends through the 
water, ana in its progress diffuses the 
redundant heat which it acquires by con- 
tact with the heated metal; and thus 
vapour is produced not only at the sur- 
face of the metal, but also throughout 
the mass of the water ; but as soon as 
the water is uplifted from the metal, the 
heated steam is enabled to escape from 
the space intervening between the water 
and the metal, without passing through 
the water, whereupon the evaporation 
which had previously proceeded, as well 
at the heating surface, as also through- 
out the body of the water, becomes con- 
fined to the heating surface, and the dis- 
persion of the water is therefore neces- 
sarily retarded. 

When a lump of red-hot metal is par- 
tially immersed in a vessel of hot* water, 
the separation which takes place between 
the water and the metal enables the steam 
formed at the heating surface to escape 
without passing through the water. Un- 
der these circumstances, I find by ex- 
periment, that the evaporation does not 
arrive at its maximum, until the metal 
has parted with the most of its caloric, 
and has come into contact with the water. 

* Hot water must be used, otherwise the steam 
will be condensed a* tut as it is propagated. 



But when the heated metal is wholly sub- 
merged in the water, in which case the 
steam formed at the surface of the metal 
is compelled to ascend through the water, 
then the evaporation, instead of increas- 
ing as the temperature subsides, is most 
rapid when the metal is hottest, and gra- 
dually diminishes as the metal cools. 

As to the evaporation being further 
retarded by the continued increase of 
the temperature after the separation has 
taken place, this, I think, is owing to 
the interposing stratum of steam being 
expanded by the increased heat, and the 
water being thereby removed to a greater 
distance from the heated metal. 

The non-appearance of vapour when 
water is thrown upon very intensely 
heated metal, has induced some people 
to suppose that no steam is actually pro- 
duced. The fact, however, is, that the 
water is always more or less rapidly eva- 
porated ; but the steam produced being 
heated by its contact with the metal 
greatly above the temperature necessary 
to maintain it in the state of steam, is 
dissipated in the atmosphere before it 
becomes sufficiently cooled to suffer any 
condensation, and be thereby rendered 
visible. 

From these observations, the following 
inferences may be drawn : — 

1st. That the separation between the 
water and the evaporating surface can- 
not take place in the boiler of a steam- 
engine, until the temperature of the 
boiler exceed the boiling point of the 
water, however that boiling point may 
be rendered by pressure. 

2nd. That since pressure would dimi- 
nish the volume of the steam formed at 
the heating surface, it would also render 
a more rapid evaporation, and a greater 
excess in the temperature of the metal 
above the boiling point of the water, re- 
quisite to produce the effect. 

3rd. That although the separation be- 
tween the water and the boiler, would 
doubtless impair the efficiency of the 
fuel, that is to say, would render the 
rapidity of the evaporation less than 
commensurate with the intensity of the 
fire — yet the evaporation would not be 
actually diminished by increasing the 
heat, unless such a separation were es- 
tablished between the sides and bottom 
of the boiler as would permit the escape 
of the steam without passing through 
the water. 
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' I do not wish it to be understood that 
I claim originality for all the suggestions 
contained in this letter. Many persons, 
among others, your scientific correspon- 
dent, Mr. Tomlinson, attribute the sepa- 
tion between the water and the metal, 
either wholly or in part, to the interven- 
tion of a stratum of steam; but I am not 
aware that the existence of such a stra- 
tum has received the explanation I have 
given it. 

I shall be glad if any of your corres- 
pondents, who have paid attention to 
the subject, will point out the objections 
which may exist to the explanations I 
have offered for the phenomena in ques- 
tion, and to the inferences I have de- 
duced therefrom. 

W. G. A. 

REPORT FROM THK COMMITTER ON TUB 
LONDON AND BRIGHTON RAILWAY BILLS. 

Lord George Lennox reported from the 
Committee to whom the several bills for 
making a railway from London to Brighton 
were severally referred, and to whom several 
petitions against such lines were referred, 
and who were instructed by the House to 
make a special Report " of the engineering 
particulars of each of the four competing 
lines, to enable the House to determine 
which to send back, for the purpose of hav- 
ing the landowners heard and clauses set- 
tled." That, in compliance with such in- 
struction, they have agreed to the following 
Report : — 

The first, second, third, and fourth re- 
solutions required by the standing or. era of 
the House, do not relate to engineering par- 



Fifth Resolution. 
Stephenson's Line.— That the line pro- 
posed by Mr. Stephenson is a complete and 
integral line from the junction with the 
Southampton railway at Wimbledon to the 
Depot in the parish of Hove, with a further 
extention of 44 yards into the parish of 
Brighton. 

The Direct Line. — The Mne proposed by 
Sir John Rennie and Mr. Ras trick is a com- 
plete and integral line from its junction 
with the Croydon railway, near Croydon, to 
Church-street, Brighton, near the centre of 
the town. 

South- East em Line. — The South-Eastern 
Brighton, Lewes, and Newhaven Railway, is 
a complete and integral line from its junc- 
tion with the Dover Railway at Oxted, 19 
miles south of London, to near Dorset Gar- 
dons, Brighton. 

Gihbs't Line.— The line proposed bv Mr. 
Gibbs is a complete and -om 



its junction with the Croydon Railway to 
North-street, Brighton. 

Sixth Resolution. 

That there is no competing line of rail- 
road now before the Committee, except 
those above stated. 

Seventh Resolution. 

Stephenson's Line. — That there is no 
plane on Stephenson's line proposed to be 
worked by assistant engines, eithe 
or locomotive ; nor any such plane on 
part of the Southampton line adopted in < 
nection with this line. 

The Direct Line.— There is no inclined 
plane on the direct line between Croydon 
and Brighton, or on its branches ; but there 
is one on the Croydon railway proposed to 
be worked by an assistant locomotive engine, 
the length of which plane is 2 miles 48chaini, 
and the gradient is 1 in 100. 

South-Eastern Line. — There are no planes 
intended to be worked by assistant engines, 
stationery or locomotive, on this line ; but 
it also adopts the Croydon Railway as its 
outlet, on which is the plane above stated. 

Gibbs' s Line. — There are planes on this 
line which will be required to be worked, 
either by assistant engines, stationary or 
locomotive; but this line also adopts the 
plane on the Croydon Railway above de- 
scribed. 

Eighth Resolution. 
That there are no peculiar engineering 
difficulties on either of the proposed lines. 

The total amount of earthwork upon each 
of the lines is as follows : — 

Cubic Yards. 
Stephenson's Line . . 6,023,000 
The Direct line.... 9,250,295 
Branch to Shoreham . 495,920 

Lewes 1,070,642 

Newhaven. 1,129,294 

11,946,151 

Cubic Yards. 
South-Eastern Line. . 8,893,890 

Branch to Lewes 251 ,538 

1,571,074 

10,716,505 

Gibbs's Line 8,496,444 

The largest embankments upon the lines 
are as follow ; and these, being the greatest 
works, afford a measure of the time 
sary for the execution of each line : — 

Cubic Yards. 

Stephenson's Line . . 660,000 
The Direct Line.... 948,503 
South-Eastern Line.. 1,533,900 

Gibbs's Line 924,592 

Ninth Resolution. 
'Stephenson's Line. — That there an 
tunnels on Stephenson's line, viz. one at 
Epsom Common 500 yards long through 
London Clay. The other tunnel is at Dork- 
ing, which is 572 yards long ; the soil is in- 
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durated sand and sandstone ; the breadth of 
both tunnels is 23 feet, and the height 27 
feet. 

strata through which these tunnels 
>een mentioned ; the clay is not 
a peculiarly favourable or unfavourable soil, 
and the indurated sand and sandstone are 



The tunnels will not require ventilation 
except from the apertures. 

7 he Direct Line. — That there are two 
tunnels on the main line, one at Balcombe 
470 yards in length, and the other at Clay- 
ton 850 yards in length. These two tunnels 
are of the respective height of 30 feet, and 
of the respective width of 24 feet; the strata 
through which they pass are exceedingly 
favourable, and from the shortness of the 
tunnels they will ventilate themselves. 

There is a tunnel on the Lewes branch of 
875 yards long, of the height of 20 feet, 
and of the width of 16 feet. An archway 
on the Newhaven branch 120 yards long, of 
the height of 50 feet, and of the width of 
16 feet. The strata through which they 
pass are exceedingly favourable, and they 
will ventilate themselves. 

South- Eattem Line. — There are fivetun- 
jiels on the main line, of the respective 
lengths of 640 yards, 880 yards, 200 yards. 
500, and 570 yards. There is also a tunnel 
on the Newhaven branch of 150 yards ; these 
tunnels are proposed to be 25 feet wide, and 
30 feet high. The strata through which they 
pass are peculiarly favourable. The three 
longest tunnels are to be ventilated by shafts. 

There are also two tunnels on that part of 
the South- Eastern Dover line which is adopt- 
ed as the outlet for this line, viz. one at Rid- 
dlesdown of 807 yards, and one of 2 miles 
312 yards at Oxted. 

Gibbs's Line. — There are two tunnels on 
this line, one at Mertsham of 1364 yards in 
length ; the tunnel is double ; each passage 
is proposed to be 27 feet 6 inches high, and 
15 feet wide, and will be ventilated by two 
shafts ; the stratum through which it passes 
is favourable. The other tunnel is at Hor- 
sham, 924 yards long, 24 feet wide, and 25 
feet high ; no ventilation is required. The 
stratum through which it 
favourable nor otherwise. 

Tenth Resolution. 
Stephenson' 8 Line. — The gradients on 
Stephenson's line are favourable, the pre- 
vailing gradient being one in 330, or 16 feet 
a mile. There is no curve of less than a 
nnle radius, except the following, namely, 
one on that part of the Southampton Rail- 
way, used by Stephenson's line, of half a 
mile radius, and another at the depot of the 
Southampton Railway, of a quarter of a mile 
radius, and one near the depot at Brighton, 
of three quarters of a miJ^radius. 



The Direct Line.— The gradients on the 
main line and branches are favourable, the 
steepest gradient being 1 in 264, or 20 feet 
per mile ; the smallest radius of a curve on 
the main line is one mile, except at the 
dep6t at Brighton, where there is one of 
three quarters of a mile radius. There are 
two curves on the Lewes branch, of three 
quarters of a mile radius, and one of a 
quarter of a mile radius, where it joins the 
main line. There is also a curve on the 
Shoreham branch, of a quarter of a mile 
radius, where it joins the main line. 

South- Eastern Line. — The gradients and 
curves on the main line are favourable, the 
steepest gradient being 1 in 264, or 20 feet 
per mile ; the smallest radius of a curve is 
one mile. The steepest gradient on the 
■ Lewes branch is 1 in 228, or 22 feet in a 
mile. On the Newhaven branch the steepest 
gradient is 1 in 203, or 26 feet in a mile. 
The smallest radius of a curve three quarters 
of a mile. 

Gibbit Line. — The gradients and curves 
on this line are favourable, the steepest 
gradient being 1 in 230, or 16 feet per mile. 
The smallest radius of a curve is one mile, 
except near the depot at Brighton, where 
there is one of three quarters of a mile 
radius. 

Eleventh Resolution. 

Stephenson's Line. — The length of Ste- 
phenson's line, from the junction with the 
Southampton Railway to its terminus at 
Brighton, is 49 miles 1452 yards ; from 
Nine Elms, Vauxhall, to the junction with 
Stephenson's line, is 5 miles 660 yards. 
The total distance from Nine Elms to 
Brighton is 55 miles, 352 yards. 

The Direct Line. — The length of the 
main line from its junction with the Croy- 
don Railway is 41 miles, 59 chains ; and 
from its terminus at London-bridge to its 
terminus at Church-street, Brighton, 50 
miles, 62 chains. The length of the branch 
to Lewes is 7 miles ; the length of the 
branch to Newhaven b 6 miles, 75 chains ; 
the length of the branch to Shoreham is 
5 miles, 68 chains. 

. South-EMtem Line. — The length of the 
main line to Brighton is 32 miles and 3 
chains ; and from the point of junction at 
Oxted to London-bridge, is 20 miles ; mak- 
ing the total length 52 miles, 3 chains. The 
length of the branch to Lewes is 2 miles, 67 
chains. The length of the branch to New- 
haven is 6 miles, 41 chains. 

Gibbs's Line. — The length of the line to 
be constructed is 47 miles, 56i chains, and 
the whole distance from London-bridge to 
the terminus at North-street, Brighton, is 
56 miles, 77£ miles. 

Twelfth Resolution. 

Stephenson's Line.— That Stephenson's 
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line is a fit line in an engineering point of 
view. 

The Direct Line. — That the proposed 
main line and branches are fit lines of rail- 
way in an engineering point of view. 

South- Eastern Line. — That the line is 
well fitted, in an engineering point of view, 
for the purposes intended. 

Gibbs's Line.— That this line does not 
appear well fitted, in an engineering point of 
view, for the purposes intended. 

Thirteenth Resolution. 

None of the proposed lines of railway pass 
on a level any turnpike or highway. 
Fourteenth Resolution. 

Stephenson'* Line.. — The amount of the 
estimate of the cost of this line is £1 ,000,000, 
including the land, and £10 per cent, for 
contingencies; which is adequate, and ap- 
pears to be supported by evidence. 

The Direct Line.— -The amount of the 
estimate of the cost of the main line is 
.£897,073, and of the branches £302,833, 
including the land, and £10 per cent, for 
contingencies ; which is adequate, and ap- 
pears to be supported by evidence. 

South- Eastern Line. — The amount of the 
estimate of the cost of this line and branches 
is £1,200,000, including the land, and £10 
per cent, for contingencies ; which is ade- 
quate, and appears to be supported by evi- 
dence. 

Gibbs's Line. — The amount of the esti- 
mate of the cost of this line as deposited in 
the Private Bill Office, is £950,000 ; but 
the cost, as proved in evidence, is as follows, 
viz. : — 

For the works on the line . . £770,335 
For land 193,466 



£963,K01 



This does not include the usual £10 
per cent, for contingencies, amounting to 
£77,o33 ; the estimate is therefore inade- 
quate, and is not supported by evidence. 
Fifteenth Resolution. 

Stephenson's Line. — That the estimated 
charge of the annual expenses of Stephen- 
son's line when completed is £40 per cent, 
on the gross annual income. 

The Direct Line. — That the estimated 
annual expenses of this line is £50 per cent, 
on the gross income. The engineer of the 
Direct line stated that he considered it pru- 
dent to estimate the annual expense of all 
railways at £50 per cent, upon the gross in- 
come, and therefore estimated the annual 
expense of the Direct line at that sum. 

South-Eaxtem Line. — The annual out- 
goings of the proposed South-Eastern line, 
in rates, taxes, agency, management, collec- 
tion of to Us," carriages, and maintenance, is 
estimated at £500 per mile. 



Gibbs's Line. — The estimated charge of 
the annual expenses of this railroad, when 
completed, is £40 per cent, on the gross 
annual income. 

Sixteenth and Seventeenth Resolutions. 

These resolutions do not relate to en- 
gineering particulars. 

Eighteenth Resolution. 

Stephenson's Line. — That the engineers 
examined in support of Stephenson's line 
were Messrs. Robert Stephenson, George 
Parker Bidder, Charles Vignoles, John Dixon, 
Peter Sinclair, I. K. Brunei, and Thomas 
Grainger. 

The Direct Line. — The engineers examined 
in support of this line were Joseph Locke, 
William Chadwell Milne, John U. Rastrick, 
and Dr. Lardner. 

South-Eastern Line.— -The engineers ex- 
amined in favour of this line were Messrs. 
Provis, Storey, Sopwith, M'Neill,and Cubitt. 

Gibbs's Line. — The engineers examined in 
support of Gibbs's line were Messrs. Joseph 
Gibbs Samuel Hughes, and F. Giles, junior. 
Nineteenth Resolution. 

This resolution does not relate to engineer- 
ing particulars. 

Twentieth Resolution. 

That it appears desirable to your Com- 
mittee that the House should be informed 
that they came to the following resolutions, 
previous to receiving the instructions from 
the House of the 9th May instant ; — 

25th April, 1837. — Resolved, As it ap- 
pears from the evidence adduced before the 
Committee that the termini of Stephenson's 
line of railway, both at London and Brighton, 
are inconvenient to the public ; that the line 
is circuitous and several miles longer than 
others now under consideration ; and that it 
does not afford facilities, of communication 
with the harbour of Newhaven, the town of 
Lewes, and the eastern parts of Surrey and 
Sussex, this Committee cannot recommend 
the House to sanction it. 

3rd May. — Resolved, That the engineer- 
ing case of the Direct line of railway, pro- 
posed by Sir J. Rennie and Mr. Rastrick, 
has been made out to the satisfaction of this 
Committee, and this Committee recommend 
that line to the House for its adoption. 

Resolved, This Committe, having adopted 
the Direct line, proposed by Sir J. Rennie 
and Mr. Rastrick, cannot recommend the 
House to adopt the South Eastern line. 

Resolved, That the engineering merits of 
Mr. Gibbs's line of railway are not such as 
to sanction this Committee in recommending 
it to the House for adoption. 

That your Committee had also, previous 
to the 9th May, proceeded to hear the case* 
of the landowners on the Direct line 

That the principal reasons that guided 
your Committee in recommending to the 
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House the adoption of the Direct line in 
preference to either of the others, were, 
That it is shorter than any of the other lines, 
and can be travelled at less expense to the 
public. That the termini are central and 
convenient to the public. That it interferes 
with but very little ornamental property. 
That the nature of the soil through which it 
passes is favourable for the execution of the 
works. That it connects the ports of Shore- 
ham and Newhaven, and the county town of 
Lewes, with Brighton and the metropolis. 
That it runs through the centre of the coun- 
ties of Surrey and Sussex, and affords great 
facilities of communication both east and 
west. That it is supported by a great ma- 
jority of the town of Brighton ; and, Tliat 
there is no appreciable difference between 
the gradients of the Direct and any of the 
other lines. 

Your Committee, in conclusion, beg to 
observe, that they adopt the Direct line of 
railway upon a careful consideration of the 
whole of the evidence upon various lines 
before them, and having reconsidered the 
subject, they feel no hesitation in recommend- 
ing the House to send back the Direct line 
for the purpose of having the landowners' 
cases proceeded with, and the clauses settled. 



INSTANCES OK SPONTANEOUS COMBUSTION, 
DETAILED IN A PAPER READ BEFORE 

THE ROYAL IRISH ACADEMY. BY M. 

SCANLAN, ESQ. 

[We insert the following article at the 
request of an old correspondent, who thinks 
it may help to throw some light on the cir- 
cumstances of the late fire at the St. Ca- 
therine's Docks. — Ed. M. M.] 

In the beginning of last March a fire 
broke out in the extensive turpentine dis- 
tillery on Sir John Rogerson's quay, belong- 
ing to Mr. John Fish Murphy, which is 
separated from my chemical factory by 
Windmill Lane. The fire, which was speedily 
got under, was confined to a heap of what 
is termed, by turpentine distillers, chip cake, 
and, from the circumstances under which it 
occurred, could not be attributed to any 
other cause than the act of an incendiary, or 
to the spontaneous ignition of this chip 
cake. 

As spontaneous combustion of this sub- 
stance had never occurred before in Mr. 
Murphy's distillery, nor that of his father, 
an extensive distiller of turpentine, for many 
years, at Stratford in Essex, 1 at first doubt- 
ed that the fire could have originated in this 
way j howeuer, on inquiry, I found his mode 
of working had been, on this particular oc- 
casion, different from that usually employed 
in his distillery, and, experiments which he 
kindly permitted me to make, have since 



proved beyond doubt that 
take place spontaneously. 

Raw turpentine, as it conies from Ame- 
rica, in barrels, includes a considerable 
quantity of impurity, consisting of chips of 
wood, leaves, and leaf stalks.* It was 
hitherto the practice, in Mr. Murphy's dis- 
tillery, as it is in England, to heat the raw 
turpentine up to temperature of about 180°, 
as I found by plunging a thermometer into 
one of his large copper pans, and to strain 
the turpentine, thus liquified, from the im- 
purities, previously to introducing it into the 
still, where it is submitted to distillation in 
the usual way, with portion of a water, yield- 
ing turpentine oil, which distills over along 
with the water and rosin which remains 
behind in the still. The chips, when sepa- 
rated by a wire strainer, still retain a quan- 
tity of adhering turpentine worth saving, 
and with this view, are transferred to a large 
close vat, where they are exposed for some 
time to the action of steam furnished by a 
boiler kept for this purpose, as well as for 
steaming the empty barrels, in order to re- 
move any turpentine that may adhere to 
them. Still, however, the chips are a good 
deal imbued with resinous matter, and in 
this state form a loose porous mass, which 
the turpentine distillers call chip cake, a 
material which is used by the poor in the 
neighbourhood as fuel. 

As long as the process I have just de- 
scribed was pursued, which is the London 
mode, and that wliich produces the best 
rosin, no accident occurred from fire in Mr. 
Murphy's premises, although I have fre- 
quently seen immense heaps of this chip 
cake collected together in his yard ; but, on 
making trial of a different plan, namely — 
that practised by a Dublin distiller, Mr. 
Price of Lincoln Lane, the accident in 
question occurred. 

On this occasion, the raw turpentine to- 
gether with its impurities, was put directly 
into the still, along with the proper quantity 
of water, and the boding rosin at the end of 
the operation, strained from the chips. 

The chip cake resulting from a single 
operation thus conducted was laid in a heap 
outside the still house, at three o'clock in 
the afternoon, and at midnight was observed 
to be in flames. 

In the first mentioned process it is ob- 
vious the chips were never exposed to a 

* The following extract from the letter of a 
French turpentine merchant, will account for the 
presence of these foreign bodies. To obtain the tur- 
pentine " the fir timber is chopped about a man's 
height down its side with an axe, not hand deep and, 
afterwards higher up. The turpentine or rtmn pat is 
scraped up from the foot of the tree. That which 
is on the side wound, when scraped off, is white, 
and called galley pat, of which the burning incense 
is made. It does not yield so much turpentine 
spirit as Iho pal." 
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higher degree of temperature than 212° ; 
but in the latter, especially when it is the 
object of the manufacturer to make amber 
rosin, the temperature to which they are 
exposed is much higher. 

The first experiment I made was on the 
16th March ; I found the temperature of the 
boiling rosin, in the still, to be 250° when the 
turpentine oil and water had been distilled 
off, the fire just drawn from under the still, 
and when -the liquid rosin was in the act of 
being strained froai the chips which were 
introduced into the still with the turpentine. 

I had the whole of the chip cake resulting 
from this distillation carried into my own 
yard, upon a wire screen, and left in the open 
air, with a view of watching its progress. 

The temperature increased gradually in 
the centre of the heap, although externally 
it became quite cold and brittle. In four 
hours, in fact, a thermometer thrust into 
centre of the porous mass indicated a tern- 
perature of 400°; a good deal of vapour 
was now given off, and the adhering rosin in 
the. heated parts began to acquire a high 
colour ; the smell could be perceived at a 
considerable distance from my premises ; it 
wa a mixed smell of pitch and rosin. 

The chip cake, in this experiment, was 
first exposed to the air at one o'clock in the 
afternoon, and though it rained during the 
night, at half-past eleven t^the following 
morning it burst into a flame. 

In a second experiment, I placed the chip 
cake in an open tar barrel, having three 
holes bored in the bottom, about two inches 
diameter each, and it did not take fire till 
the expiration of thirty-six hours ; but the 
temperature of the mass was lowered by re- 
moval from the wire strainer to the barrel, 
and besides, I am of opinion the limited 
access of air retarded the combustion. 

In a third trial which I made, combustion 
took place in five hours ; but in this experi- 
ment the temperature of the boiling rosin 
drawn from the still was 260°, and the chip 
cake was laid, as in the first experiment, on 
the wire screen ; the wind, too, was very high. 
The screen, in this ease, was raised a few 
inches from the ground, in order to let the 
rosin, as it melted, drip away, which it did 
in abundance. 

It appeared to me as if the porous mass 
became slowly red hot, in the centre, like a 
pyrophorous, and as if the vapour and 
gaseous matter arising from the i" 



rosin which lay immediately beneath, ware 
inflamed on coming in contact with it. I 
was standing by when it suddenly burst into 
flame, and I thought, at the time, had the 
melted rozin been permitted to drop into 
water, or had it fallen to such a distance as 
not to be kept liquid by the radiant heat 
from the red hot mass above, that there 
would have been no flame, but silent com- 
bustion. 

I have since learned from Mr. Price, in 
whose distillery it has always been the prac- 
tice to put the unstrained turpentine into 
the still, that he was well aware of the fact, 
which it is the object of this paper to record, 
from a fire having occurred several years 
ago on his premises, when in the possession 
of his predecessor, Mr. James Price, and 
that, ever since, they cool down the chip 
cake, immediately on removal from the still, 
with water, and afterwards use it as fuel 
under the still. 

An instance of spontaneous combustion 
occurred with my friend Mr. Philip Coffey, 
of the Dock Distillery, which is worth re- 
lating while on this subject. 

He had made a quantity of the mixture 
used in theatres for producing red light, a 
powder consisting of nitrate of strontion, 
sulphur, chlorate of potash, and sulphuret 
of antimony with a Little lamp black. A 
paper parcel of this " red fire," of about 
a pound or two by weight, was left by him 
on a shelf in a store-room where there was 
no fire nor candle lights, the following day, 
while reading in an adjoining room, he per- 
ceived a smell as if some of this powder were 
burning, and, on examination, he found it 
had ignited spontaneously on the shelf and 
was actually consumed. M. Scanlan. 

Dublin, 25th June, 1835. 

VOTES AND NOTICES . 

The Euphrates Expedition. — The survivors of the 
unfortunate Euphrates Expedition have just arrived 
in England, with the exception of the leader. Co- 
lonel Chesney, who remains in India, still cherish- 
ing the idea of establishing steam-communication 
by the Euphrates route, notwithstanding the dis- 
asters and delay he experienced, would seem to be 
conclusive as to its impracticability as a good work- 

The Fine Arts in the City.— The execution of the 
Equestrian Statue of the Duke of Wellington, for 
which upwards of seven thousand pounds have 
been subscribed by the citizens of London, it has 
been determined shall be entrusted to Sir Francis 
Ciiantrey, although such is the number of commis- 
sions confided to him, that it is expected 
yean will elapse before the statue can be 
ready for erection. 
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CROFT'S HBAR9K AND MOURNING 
COACH COMBINED. 

Sir, — I have often thought when pass- 
ing those mournful — but unavoidable 
processions, formed by relatives and 
iriends, following the corpse of some 
valued human being to the tomb, that 
their feelings might be spared the anx- 
ious gaze of the curious, and might 
have some means, by which, like their 
richer neighbours, they could shed the 
tear of regret separated from the " busy 
hum of men,*' at that time so little suited 
to their feelings. The exposure too, in 
severe weather, of females has often 
caused severe illness, and sometimes 
death, from colds caught on such occa- 
sions ; and although the custom of fe- 
males attending funerals is falling into 
disuse, vet sometimes the feelings of a 
fond wife, or affectionate mother, will 
break through the bonds of fashion. 

The middle classes of society are as 
intelligent, and as sensitive, as their 
richer brethern; but cannot, in many 
instances, afford the usual expense of 
carriage funerals, but still would often 
be willing to pay half that expense; and 
I believe, were the vehicles I propose 
adopted, the object might be affected at 
less than half the expense, double bearers' 
fees being deducted. I do not think it 
would injure the interest of those already 
engaged in the undertaking trade, but 
would very likely be a source of profit 
to those speculating in its adoption, as 
it is very probable there would then be 
more carriage funerals. 

The increasing wish to bury in ceme- 
tries a short distance from town, is often 
a cause of fatigue, and in some instances 
the distance prevents many from using 
them at all, a vehicle of some kind being 
absolutely necessary ; now if the double- 
bodied omnibus hearse after described 
were adopted, the funerals in these more 
reasonable repositories of the dead would 
become more numerous. 

The drawing (see front page) repre- 
sents a vehicle like an omnibus, with the 
part behind the driver's box appropriated 
to the coffin ; the part behind that form- 
ing a mourning coach capable of con- 
taining eight persons. If the partition 
be made tight, no offensive smell 
would be experienced ; the corpse, too, 
would precede the mourners, as is usual, 
and the part containing the coffin being 



over the lower wheel, and passing 
transversly across the coacb, every facility 
would be afforded for depositing or re- 
moving the corpse from the hearse to the 
shoulders of the bearers; and by passing 
on well oiled rollers, all grating noise 
offending the ear would be prevented. 
The mourners would descend in the way 
usual in an omnibus. 

Description of the Engravings. — Fig. 1 , 
a side view of the vehicle, and fig. 2, a 
plan: c, the department of the vehicle 
for mourners ; b, the part containing the 
coffin, c ; d, the driver's box. The body 
is represented as 5 feet by 5 feet 2 inches 
wide ; the part containing the coffin, as 
6 feet 2 inches, by 3 feet wide, being the 
full width of the nobs of the wheels ; e e, 
the mourner's seats. 

J. R. Croft. 



MR. utting's astronomical tables. 

Sir,— I beg leave to make a few re- 
marks upon Mr. Utting's last letter, 
(No. 714.) He still continues to assert, 
that Professor Struve is an imposter. 
(For no milder name does he deserve, if 
he has been guilty of such contemptible 
fraud as Mr. U. imputes to him)-— that 
he has gulled the astronomical world by 
giving them a second pretended set of 
observations on Saturn and his ring, and 
on Jupiter and his satellites, which be 
obtained from his first set of observa- 
tions by a mere reduction of the -r^-r 
part. So says Mr. Utting ; and he calls 
upon me to prove to the contrary. Now 
I should rather think that it is Mr. 
Utting that should make good the truth 
his assertion, and prove to us that no 
imperfections in the instruments could 
have produced the results stated by the 
professor in the two sets of observations. 
The Nautical Almanac for the present 
year, in noticing a similar subject, makes 
the following remarks : " Different teles* 
copes give different results, and care 
should be taken to have recourse to 
those corresponding observations, which 
have been made under circumstances the 
most similar, and particularly with teles- 
copes of the same quality and power," &c. 
If there be any truth in this quotation, I 
think it will ao a great way to account 
for the small differences between the 
professors two sets of observations. 
And poor Sir John Herschell too (accord- 
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ingtoMr. U.'s statements) has been hoax- 
ed into a belief that the two sets of obser- 
vations were honestly obtained in the 
way stated by the professor; for if he 
had had any doubts upon the subject he 
surely never would have given them a 
place in his astronomy. But has Mr. 
Utting himself had so much experience 
in astronomical observations, as could 
warrant him in supposing that the read- 
ers of the Mechanics' Magazine, are to 
take for granted his unsupported asser- 
tions? 

Mr. Utting at my request has been so 
condescending as to manufacture a syno- 
dical period for the moon,, from his 1st 
table (vol. xxvi., page 378). This period 
he makes to be 29 days, 12 hours, 44 
minutes, 2.8547 seconds =29.5305886 
mean solar days ; and according to the 
said table her periodical revolution round 
the earth is performed in 27.3215823 
mean solar days. Well, allowing alj this 
to be correct, we have sufficient data to 
test the accuracy of Mr. Utting's length 
of a mean tropical year, from the well 
known astronomical theorem 
T=PS 

where P and S are the periodical and 
svnodical periods of the moon, and T 
tne tropical period of the earth. Hence 
27.3215823X29.5305 866 

1 ~ 2.2090063 
= 365.24223892 mean solar days -365 
days 5 hours 48 minutes 49.4427 seconds* 
— differing from that given by Mr. Utting 
in bis first table by .4426 parts of a se- 
cond in one tropical year. Although 
this is but a small error for one year, 
still in 250904 solar years it would 
amount to 1 day 6 hours 50 minutes 50 
seconds, which would be perfectly fatal 
to any thing like a conjunction between 
the sun and moon ; leaving altogether 
out of the question the secular equation 
of the moon. 

Having now, Mr. Editor, 6hown (and 
I trust satisfactorily) that Mr. Utting's 
conjunction of the sun and moon at the 
end of 250904 solar years is a pure mat- 
ter of moonshine, I snail now, with your 
leave proceed to show that the planet 



* The mean equinoctial or tropical year is as- 
sumed in the Nautical Almanac from the authority 
of Beswl (Conn. dtx. Terns) to be Mb davs 6 hours 
4* minutes 47.6 seconds.-N. A. 1837. 



* 

Venus, and the Sun at the end of the 
above period, are still farther from either 
a superior or inferior conjunction, than 
that of the sun and moon. Still taking 
the leading data from Mr. U.'s first 
table. 

The tropical periods of the earth and 
Venus from table first are, 365.2422440 
and 224,6955699; to each of these pe- 
riods, if we add .0141551 and .0051800 
the respective differences between the 
tropical and periodical revolutions of 
each produced oy the precession of their 
respective equinoxes, we obtain their 
periodical periods 365.2563991 and 
224.7007499- Call these numbers P 
and P', and let S be the sy nodical period 
of Venus ; then from another well esta- 
blished astronomical theorem we have 
S» PP _ 365.256391 IX 224.7007499 

P-P° 140.5556492 
= 583.9209400 that is, the synodical pe- 
riod of Venus is, 583 days 22 hours 6 
minutes 9.216 seconds. Now, according 
to Mr. Utting's statement 91640740 
mean solar days is the grand cycle of 
conjunction of all the planets; hence 
91640740-J-583.92094 ought to quote a 
whole number; but it does not, for 
it produces the unfortunate number 
156940.321, that is, in 91640740 mean 
solar days, Venus will make 156940.321 
mean synodical revolutions, and conse- 
quently, will at the end of that period be 
nearly as far as possible from either a 
superior or inferior conjunction. Upon 
trial, I find that the planet Mercury is 
also out of the path of a conjunction. I 
might, lastly, proceed to inquire how 
the superior planets, Mars, Jupiter, &c. 
are situated at the termination of Mr. 
Utting's grand cycle, but as the calcu- 
lations for these planets are fully as fa- 
tiguing as those of the inferior planets, 
I shall reserve this for another commu- 
nication ; and I trill then make some par- 
ticular observations upon the astrono- 
mical remarks of Mr. Utting's last let- 
ter, and endeavour to show Mr. Ut- 
ting the radical error he has fallen 
into, in his attempt to find out the period 
of conjunction of all the planets. 
I am, Mr. Editor, 
Yours with respect, 
A Scotch Dominie. 

Forfarshire, May 14, 1837. 

L 2 
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HYDRAULIC WEIGHING MACHINES. 

Sir,— In the hope of standing excused 
for troubling you with the following ob- 
servations, f venture to make them. 

In Part XVIII. of the Engineers' and 
Mechanics'/ Encyclopaedia, which has 
just now come to my hands through 
my bookseller, I find, under the head 
" Weighing-machines, &c." the follow- 
ing statement and figure : — 



" Weighing machines have been de- 
scribed by us under the article " Balance," 
in which article, however, we have omit- 
ted a notice of the annexed singular but 
simple and useful contrivance, the inven- 
tion of Mr. Hawking, of Fleet-street. It is 
called the Hydraulic Weighing-machine, 
and is chiefly designed for domestic use. 
a, in the annexed figure, denotes a cylin- 
drical vessel made of tin, and japanned, 
and partly filled with water ; 6 is another 




a 



QJ 



cylinder of the same kind, but of less 
diameter, resting upon or floating in the 
water contained in a; c is a graduated 
scale, with a glass tube running up the 
middle, fixed to the exterior cylinder; 
the bottom of this tube opens into the 
lower part of the cylinder, therefore the 
water always stands at the same level in 
both : e is a dish or scale, for holding 



the article to be weighed, the pressure 
on which causes the internal cylinder to 
sink lower, and raise the water higher 
between the two vessels, the level of 
which is indicated by the tube, and the 
weight at such level exhibited on the 
scale. There is of course a liability to 
change, by a portion of the water eva- 
porating; but, by leaving a weight in 
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the scale when not in use, and pouring 
in of a small quantity of water occasion- 
ally, to bring it to the level of the mark 
on the scale, an adjustment is easily 
made." 

In the first part of the Gallery of Prac- 
tical Science, just published, which fell 
into my hands the other day, there is 
allusion to a weighing machine con- 
structed on the principle of the one be- 
fore described. 

With the exception of the two publi- 
lications just alluded to, I never saw 
any thing which could lead me to sup- 
pose that such a machine was in exist- 
ence ; and yet I have seen many works 
on subjects, in illustration of which, a 
description of such a machine might 
have been given. Whether any allusion 
has been made in your valuable publica- 
tion, I cannot tell, because (though now 
a subscriber to it) I have not yet seen the 
earlier volumes, in which such would pro- 
bably appear. Presuming that no satis- 
factory information there exists, I con- 
tinue my observations. 

On the 2nd of March, 1835, I sent a 
model of a weighing machine to the 
Secretary of the Society of Arts, con- 
structed on the same principle as the 
one before mentioned, but somewhat 
nearer a perfect instrument, of which 
model I will hereafter give you a de- 
scription And figure. The result of my 
communication to the Secretary, with- 
out troubling you with details, was, that 
I received, on the 3rd April, 1835, a 
note from him, stating, that the Society 
did not consider that my endeavours 
were entitled to their reward, but that 
they considered themselves obliged to 
me for my good intention, and exer- 
tions, &c. 

'Hll within these few days, I have little 
troubled myself about the application of 
the principle applied in my model ; and, 
but for a claim being set up for its ap- 
plication by another person, should not 
now have trespassed, as I am doing, upon 
your valuable attention. 

I need scarcely observe, Sir, that the 
principle applied in Mr. Hawkins' ma- 
chine, is that upon which the hydrostatic 
bellows and hydrostatic press are con- 
structed; its application almost follows 
from a proper consideration of the hy- 
drostatic bellows, as usually exhibited m 
books ; for, in them, we see weights sup- 
iwted by the pressure of a column of 



air; a little thought shows us that a 
greater number of weights would re- 
quire the pressure of a longer column of 
air, and that the substitution of water 
would at once relieve us from any diffi- 
culty we might have in lengthening the 
column of air. 

Now, Sir, if there was any merit due 
to the first applier of this principle, 
(and I dont think there was a great deal), 
I certainly considered my claim to it, in- 
disputable. I thought so little of the 
value of the application, that, for three 
years after I had constructed various 
models, and one large machine for a par- 
ticular purpose, I did not think of pub- 
lishing my application. With the nearer 
approach to perfection in my model, as 
compared with Mr. Hawkins* machine, 
I considered the application of the prin- 
ciple to a weighing machine attended 
with many objections, and, though many 
improvements have since suggested them- 
selves to me, I am still of a somewhat simi- 
lar opinion. A weighing machine con- 
structed upon this principle is, neverthe- 
less, with all its disadvantages, a pretty 
toy, and, where no great degree of accu- 
racy is desirable, may be convenient. 
The great points of deduction from the 
utility of such a machine are, the co- 
hesion and friction of the materials and 
matter employed in its construction. 
When the thought first struck me of 
making such a machine, I determined 
upon testing (sceptical I think I was) 
the principle by two tin cylinders, one 
without a top, the other in the form of 
a drum ; this was, if we except the tube 
and scale, Mr. Hawkins' machine : these 
instruments of tin, I believe, I have 
even now somewhere in my possession. 
When I had completed my model, and 
compared it with the bent lever balance, 
I could not but confess the inferiority of 
my production, and I cannot now obli- 
terate my then received impressions. 
When I made my model, I chose the 
square form, instead of the cylindrical ; 
there existed, in my mind, an idea that 
it was more easy to be so constructed 
by those whom I was obliged to employ ; 
its form was that of a short square pil- 
lar, with a base and capital; its con- 
struction I will now more particularly 
describe. 

I used a mahogany casing, and a 
mahogany cover ; within the mahogany 
casing, I placed a brass casing ; to the 
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bottom of the brass casing, which fitted 
extremely close to the mahogany casing, 
there was added two thick pieces of 
brass, in each of which was drilled a 
hole, in which a rod might play, and in 
the bottom of which brass casing there 
was inserted a brass tube, which com- 
municated with a glass tube sunk in the 
outside of the mahogany casing, against 
which glass tube there was a graduated 
scale, like that in Mr. Hawkins' machine, 
and for the same purpose. Across the 
top of the mahogany and brass casings, 
was fixed a brass bar, through which 
also were drilled two holes, for the pur- 
pose of allowing two rods to play in 
them. Within tne brass casing, I placed 
a very light brass box, fitting very loosely 
in the brass casing ; through this brass 
box, were placed two tabular rods, which 



rods played upwards and downwards in 
the holes before mentioned. Upon the 
top of the brass box, were four small 
tabular supports for the mahogany cover, 
and, upon these supports, of course, the 
mahogany cover was placed, the cover 
being somewhat larger than the maho- 
gany casing. My great object in the 
construction of my model was, to ob- 
viate, as much as possible, any unne- 
cessary contact of its parts, and to make 
it steady and convenient for use ; and I 
think I succeeded. The Bides of the 
cover were so deep, that they concealed 
the top of the mahogany cases under all 
circumstances, except when the cover 
was removed. Having thus described 
my model in words, I will endeavour to 
render my description more plain by the 




a k the mahogany cover ; d, the ma- 
hogany casing; c, the glass tube in the 
mahogany casing ; d, the graduated 
scale, Dy the side of the glass tube ; e, a 
part of the brass box as it would appear 
if one could see through the mahogany 
and brass casings. Tne other dotted 
lines show parts of the interior of the 
machine as they would appear if the 
casings were transparent. 



I conceive that my model has advan- 
tages over Mr Hawkins' machine in point 
of steadiness, of there being less friction 
between the parts, and in its greater con- 
venience. Mr. Hawkins' interior cylin- 
der, for want of guides, must continually 
be pressing against some part of his ex- 
terior cylinder, both at top and bottom; 
and this quality must ren de r theinaccuracy 
of its indications comparatively very great. 
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From my want of connexion with the 
acientific world, I have no means of as- 
certain^ whether the first application of 
the principle of my model has been 
made by Mr. Hawkins or me ; yet, hav- 
ing a desire to be informed cn this point, 
I have made bold to trespass thus long 
upon your attention, in the hope that 
you, or some one of your intelligent cor- 
respondents, will be able to give me the 



to their own soil, — a trait well worthy of 



Making every apology for taking up 
so much of your valuable time, 
I have to subscribe myself, 
Sir, 

Your humble subscriber, 

J. P. H. 

18th April, 1837. 

P.S. I had almost forgotten to ob- 
serve, that the instrument described in 
the Gallery of Practical Science, is, for 
all the purposes of a weighing machine, 
practically useless ; because, either the 
parte must be ground together more 
beautifully than man can do, or than he 
ever will try to do, or, there must be 
friction something similar to that be- 
tween the piston and cylinder of a steam- 
engine. 

BERNHARDT^ WARMING AND VEN- 
TILATING PROCESS— APPLICATION 
TO HOME CULTIVATION OP 81LK, 
MENAGERIES, ETC. 

Sir, — In the Mechanics* Magazine of 
Saturday last (May 20), I observe a 
notice of a " Silk Worm Rearing Ap- 
paratus" in the north of France, and as 
a very evident increase in the quantity 
of silk produced, is shown to be owing to 
the improved mode of ventilation, I beg 
leave to offer a few remarks, with the 
view to induce the British public to 
compete with their continentalneighbours 
in the home production of silk, and 
which they will oe enabled very success- 
fully to do, by adopting the mode of 
wanning and ventilation invented by 
Mr. F. A Bernhardt, architect from 
Saxony (now resident in this country), 
and which I look upon as one of the most 
valuable discoveries of modern times.* 
The French are a spirited people, and 
leave nothing untried, to naturalize the 
valuable productions of other climates, 



* For a 



notitfe of this method, 
vol. xxi u, p. ltw. 



see 



It is no secret that silk worms require 
a warm and equable temperature, toge- 
ther with a good ventilation, and the 
fact of an increase of nearly one-third in 
the quantity of silk, consequent on M. 
D'Arcet'g improvement, is conclusive on 
this point. The subject is one, perhaps, 
as interesting to us, as to our French 
neighbours, since we have at present to 
draw our supplies, in great part, from 
the same sources; and as there is not 
much difference in temperature between 
the north of France, and many of the 
southern parts of^this island, there does 
not seem any reason to doubt, but that silk 
might be quite as successfully produced 
with us as m France. In Italy the worms 
are fed on the leaves of the white mul- 
berry tree ; but it has been found thev 
thrive equally well on those of the red. 
I believe the climate of England is fa- 
vourable to the growth of either sort, 
and that the white mulberry is only not 
cultivated here, because its fruit (hitherto 
the sole object with us) is so very insipid 
and inferior to the red. In what way 
the improved mode of ventilation in 
France is effected, does not appear ; but 
Mr. Bernhardt's discovery bids fair to 
rival the atmosphere and climate of 
Italy itself, in all cases* where warmth, 
equableness of temperature, freedom from 
draughts, and good ventilation are re- 
quired. The discovery might not only 
be made available for the rearing of silk 
worms on a large scale, but it is equally 
applicable to the preservation of the 
lives of the valuable zoological specimens 
in this country — natives of warmer cli- 
mates, multitudes of which are annually 
lost for want of an atmosphere apnrox- " 
imating to their own ; nor should the 
most important of all objects be omit- 
ted, the restoration to health of con- 
sumptive patients, who, by means of Mr. 
Bernhardt's invention (instead of being 
sent abroad as a forlorn hope, to die un- 
cared for in a land of strangers, as here- 
tofore,) may now continue to reside in 
their own country, with restored health, 
surrounded by their families and friends, 
amidst all the endearments of social life, 
and with all, and more than all, the ad- 
vantages of the climate of Italy or Ma- 
deira. 

The subject of warming and ventila- 
tion on scientific and unalterable data, 
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has occupied the attention of the ablest 
chemists and mechanicians for a very 
long period ; but that it has baffled all 
the learning' and ingenuity bestowed upon 
it, is proved by the failure of the thou- 
sand and one schemes put in operation 
to attain it. Every fresh experiment 
tried, is like groping in the dark ; for the 
result can never be foretold with any 
degree of certainty. This is not the 
case with Mr. Bernhardt 's invention, 
his theory is perfect — his plan simple — 
the result invariable and certain : and 
6ince we, as Englishmen, cannot " lay 



the flattering unction to our soul," of 
having made the discovery, still we 
ought, as wise men, to receive with gra- 
titude the benefits which the skill and 
research of intelligent foreigners may 
confer upon' us, without feelings of envy 
or jealousy. For were not the art of 
printing, the compass, and a thousand 
other useful inventions discovered by 
foreigners ? 

I have the honour to be, Sir, 
Yours &c. 

Thomas Griffin. 

Chelteuham, 22d May, 1837. 



IMPROVED CARRIER FOR TURNERS. 



Sir, — The carrier, is an indispensable 
appendage to a turning-lathe ; as usually 
constructed, however, they are some- 
what objectionable, the single prong hav- 



ing too much play against the driver. 
The use of two prongs, instead of a sin- 
gle one, as shown in the accompanying 
sketch, fig. 1, gives a convenient steadi- 




ness to the work not usually attainable. 
Fig. 2. shows the lathe-head with a rod 
of metal placed for turning, to which the 
carrier is affixed; the tongue of the 
driver being brought down between the 
prongs or chaps of the carrier and the 
setting-screw tightened, the work is 
firmly held, having no play, but turning 
only with the mandril. 

I think it probable that this contri- 
vance may have been employed before, 



and from its extreme simplicity and pal- 
pable utility, it most likely has, but I 
have inquired of a ^rreat number of in- 
telligent workmen without being able to 
learn of any persons having seen one in 
this form, and it may, by possibility, be 
as new as it is really useful. 
I remain, Sir, 

Yours respectfully, 
Wm. Baddeley. 

London, May 0, 1837. 
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Sir, — The accompanying drawings ex- 
hibit a design for a new stand-cock with 
three water-ways, which I some time 
since submitted to " the proper authori- 



baddbley's improved stand-cock. 

ties," and which offers several important 
advantages over those in ordinary use. 
Fig. 1 . is the stand-cock complete, consist- 
ing of a brass socket a, hard soldered on 




to a stout copper tube b, furnished with a 
brass head-piece turned truly cylindrical, 
upon which revolve in a water-tight man- 
ner three rings carrying the screwed 
nosels c d and e. The head-piece is 
finished solid, with a cap and washer on 
a square shoulder, and a nut for tight- 
ening the rings. There are three open- 
ings in the cylinder at equal distances 
on its circumference, at heights corre- 
sponding with the situation of the screw- 
ed nosels. Fig. 2. shews the situation of 
the water-ways, viewed perpendicularly, 
with the screws so set as to be all open. 
Fig. 3. represents one of these stand- 
cocks in use ; lengths of leather hose are 
attached to the three nosels c, d, and e ; 
c and d being open, while e has been 
shut by turning it round about one- 
sixth of a revolution. Among the nu- 
merous advantages attending the em- 
ployment of this apparatus, are the 
following, viz.; the utmost possible free- 



dom of water-way, with the power of 
delivering one, two, or three distinct 
streams of water at any required dis- 
tances, for the supply of fire-engines, 
for cooling ruins, or for watering roads, 
&c. &c. Another great advantage is, 
the facility with which one or all of the 
supplies can be turned off or on, en- 
tirely independently of each other. This 
instrument affords the opportunity of 
working three engines most advantage- 
ously from a plug, when the supply of 
water is sluggish, by attaching the suc- 
tion pipe of the engines to the nosels, 
upon the plan introduced, and so suc- 
cessfully employed, by the late Mr. S. 
Buston, as described at page 31 of your 
8th volume. 

I remain, Sir, 

Yours respectfully, 

Wm. Baddeley. 

Wellington-street, Black friar's Koad, 
May 9th, 1837. 



digitized by Google 



l.)4 



SPOTS OS OBJECT GLASSES 



MR. CROSSK'S EXPERIMENTS. 

Sir, — I have been considerably in- 
terested in perusing the various accounts 
of Mr. Crosse's apparatus and experi- 
ments, which have recently appeared in 
yours, as well as the scientific publica- 
tions ; but more especially so on reading 
the account given by Mr. C. himself, in 
p. 334 of your last volume. The thought 
has struck me, that if Mr. C.'s second 
experiment were varied, by substituting 
a gentle stream of electricity, obtained 
from the common electrical machine, 
instead of the electricity from the voltaic 
battery, the insects would be produced 
in much less time, perhaps in a few 
hours. Not having my apparatus with 
me, where I am at present residing, I 
have not been able to put this to the 
test of experiment. Even if it were the 
case, I should not be much surprised, 
as we very well know, that by the agency 
of the electrical machine, insects may 
be produced in rain or other stagnant 
water, in a few hours, which before was 
apparently free from animalculse. I am 
ot opinion also, that if experiments were 
tried on various fluids in the same man- 
ner, a great many new and remarkable 
facts would be brought to light. 

I have been persuaded to commit the 
few above remarks to paper, hoping that 
some of the intelligent readers of your 
Magazine, who have more time than I 
have at present, to devote to such sub- 
jects, will be induced to follow out my 
imperfect suggestions. 

Yours, &c. 

I. F. 

. New Sheffield, May 19, 1837. 

P. S. — Perhaps all the readers of your 
Magazine are not acquainted with the 
way in which the silicate of potass, used 
by Mr. Crosse, is prepared, I therefore 
subjoin the following : — 

Formula for the Preparation qf Silicate 
of Potass.— Mix intimately 100 grains 
of fine sand, and 300 of pure carbonate 
of potass ; fuse the mixture in a hessian 
crucible capable of containing three 
times as much.. The silica ana potass 
combine and produce glass. Pour out 
the glass on an earthem or iron plate, 
and dissolve it in water, the large quan- 
tity of alkali present rendering it per- 
fectly soluble m this fluid. 

I. F. 



SPOTS ON OBJECT GLASSES. 

Sir, — I am anxious through the chan- 
nel of your excellent publication, to ob- 
tain from some practical optician infor- 
mation on a subject, which I confess 
has puzzled me. I have an acromatic 
telescope, the object glass 2| in. aper- 
ture, which has been made about 20 
years ; and before it came into my pos- 
session, I believe it had rarely been used, 
but was kept in the box, secluded from 
light, though in a place free from damp. 
I perceive on the piano-side of the flint 
piece of the object glass, a series of fight 
brown spots, or perhaps more properly 
speaking, stains have appeared, and 
though they do not affect the qualities 
of the glasss, which is a remarkably fine 
one, still in some degree they must de- 
teriorate, and I begin to fear, will ulti- 
mately injure it. lhave a glass by Dol- 
land, of a smaller construction ; on the 
flint piece of the object glass, and same 
side as the other, a brown stain or spot, 
has likewise appeared; this glass also 
has been for a long period secluded from 
the light, and I strongly suspect, that 
such exclusion is the cause of the mis- 
chief; if so, it is most important, that 
those possessing good telescopes, should 
be apprised of the circumstance. I hope 
some one of your numerous readers ac- 
quainted with the subject will kindly 
communicate his opinion as to the cause 
of the evil I have stated, and if there is 
a possibility of its removal. I have tried 
the most powerful acids without effect, 
and intend to give the strongest alkalies 
a trial ; I shall also keep the glass con- 
stantly exposed to the light, though, I 
confess, with little expectation of suc- 
cess. It may be suggested, that if the 
flint piece is polished again, the spots 
will be taken out, but this is a very 
hazardous experiment on a fine glass ; 
and as the greatest difficulty exists to 
get one of a fine description, I am un- 
willing to incur the risk. It is singular 
that the spots invariably appear on the 
side next the eye-tube of the telescope, 
and never on the concave side, next the 
crown-glass piece. I must observe, the 
spots I speak of are totally distinct from 
the spray-lichen, which sometimes is 
seen between the two glasses of an 
acromatic, particularly one which has 
been used much at sea. 

Whilst on the subject, may I be per- 
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mitted to inquire if any account has been 
published of the experiments made some 
time since to ascertain the component 
part of a flint glass, possessing all the 
qualities requisite for the telescope, and 
which failed. If they are not published, 
they ought to be, to enable others to 
avoid what proved abortive ; for I think 
at some future time a glass will be dis- 
covered, which singly will possess all 
the peculiarities of the compound pieces 
of flint and crown. With apologies for 
thus trespassing on your valuable space, 

I am, Sir, your obedient servant, 

W. G. E. 



STEAM NAVIGATION OF THE ATLANTIC. 
bbxnet's STEAM AND AIR ENGINE. 

(Prom the Liverpool Journal). 

In an article in the Edinburgh Review, 
attributed to Dr. Lardner, on the prospects 
of crossing the Atlantic in vessels propelled 
by steam, an opinion is expresed by this 
crninciit mcchftnic tliAt it is possible to effect* 
such voyages with tolerable regularity from 
the west coast of Ireland, but not possible 
to effect them with any certainty, if possible 
to effect them at all, from the west coa«t of 
England. The calculations of Dr. Lardner 
were made on a basis simply experimental. 
He proceeded on proved results ; and taking 
the performances of the best working steam 
boats in existence, as the extreme point of 
perfection in their construction, to be arrived 
at by existing shipbuilders and engineers, he 
demonstrated pretty satisfactorily that the 
number of tons of coal required to propel a 
vessel for 3200 miles would exceed her ton- 
nage, or at least, approach so nearly to it, as 
to leave no stock for contingencies, and thus 
take away all certainty as to the results. 
This conclusion was the most favourable one, 
being independent of the minor considera- 
tions, of the alteration of the water line from 
the consumption of fuel, the choking np of 
the boiler, and Dossible accidents to boilers 
and machinery. The Doctor, however, it 
must be observed, entirely omits the con- 
sideration of the possibility of effecting the 

Engines on this principle are found in 
Cornwall, where they are in use on a very 
large scale, to be more economical of fuel 
than those of the low pressure principle, 
and they are commonly used on the Ameri- 
can waters for steam boats.* They present 



* The writer here confounds high pressure boiler*, 
with high pressure engines. The Cornwall engines 
are on the condensing or low pressure principle > 
the l^oilcn only &rc faijjh prtssi*rc«^*tiD» AX» Al* 
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the advantage of greater economy of fuel, of 
cost of construction, aud of space. In this 
country there is a feeling against them, from 
the liability of the boilers to explosion ; bat 
that is no objection to employing them in 
the conveyance of the mails, and of valuable 
parcels, nor would American passengers be 
deterred by any such apprehensions. 

This project, which has always been felt 
to be of considerable importance, possesses 
at present a more than ordinary interest. 
The delay of advices between Europe and 
America is now certain to produce the most 
serious embarrassments, and very often the 
ruin of individuals, and scarcely any sacritice 
would be too great to effect their regular in- 
terchange. Of this the commercial com- 
munity on both sides of the Atlantic arc 
fully sensible, and there can be no doubt 
that any feasible proposal would meet with 
ample encouragement. 

Dr. Lardner ,)we have observed, founds his 
calculations on the data afforded by existing 
steam vessels, and we are by no means dis- 
posed to disagree with him in his conclusions. 
But the question still remains open whether 
an improvement in the steam engine itself 
may not make it adequate to the desired 
purpose. This seems to be the view taken 
at present by onr enterprising brethren on 
the other side of the Atlantic, who are, at the 
least, onr equals, both in mechanical inven- 
tion and naval architecture. 

The steam engine, as left by Watt and 
applied to nautical purposes by Pulton* and 
and Bell, has experienced little or no real 
improvement. The attempts to improve, 
may be divided generally into five sections. 

Firstly, to improve the the working parts 
of the engine itself. These, we believe, may 
hitherto be described as vain atempts. The 
attempts to construct engines directly rota- 
ry have all failed, and hopelessly failed, and 
the reciprocating engine stands nearly, or 
altogether, as left by its great inventor. In 
marine engines the position and bearings of 
the beam and parallel motion have been a 
little altered, but the principle remains the 
same. 

secondly, 10 improve cue mone oy wnicii 
water is acted on for purposes of propulsion. 
Innumerable have been the patents and 
projects for the improvement of paddle 
wheels ; many of them conceived in ignorance 
of the true motion of the floats, which is a 
parabola, atfid not a circle ; most of them in 
inexperience of the force and violence of 
waves. We believe that Dr. Lardner is right 
in treating all inventions for feathering the 
paddles as worse than useless in rough wea- 
ther and that the old and common construc- 



* Or rather, Symington.— Ex>. M. M. 
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tion of the undershot mill wheel is in every 
respect the best.* 

Thirdly, to improve the construction of the 
boilers ; that is, to alter them so as to get, 
eceteru paribm, more heat with less expen- 
diture of fuel, or in less space. Excepting 
in cases where tubular boilers are appli- 
cable, (which they possibly might be at sea, 
with high pressure engines and condensing 
apparatus to replace the water, so as to avoid 
the choking up from salt,) the construction 
of boilers has, we believe remained much the 
same for the last thirty years, and is likely 
to remain so. Mr. Perkins's "steam gene- 
rator" seems a failure ; Mr. Braithwaite's 
plan of injecting air is so, decidely.f 

Fourthly, to improve the material of com- 
bustion, There we remain stationary. Coal 
is still considered the best fuel. Much mis- 
apprehension has arisen from confounding 
light with heat, and bulk with weight. Coal, 
if good, combines more calorific power in the 
same volume than any known available sub- 
stance, besides being the most abundant of 
combustibles. All attempts to substitute the 
oils and resins have hitherto failed, either 
from price, bulk of stowage, or action upon 
the metals. Wood is only available for short 
voyages. 

Fifthly, to use some fluid other than water 
to be transferred in vapour from the boiler 
to the piston. Alcohol and essential oils 
form elastic gases at a lower temperature 
than water ; but independent of other suffi- 
ciently obvious odjections, the speculators in 
this department entirely overlooked the vo- 
lumes of the gases. 

These are the leading points on which the 
steam engine has been supposed capable of 
improvement, but in which, for many years, 
little or no real improvement has been effect- 
ed. We pass over the innumerable trifling 
adaptations, some of real, more of doubtful 
utility ; but in all material points the steam 
engine remains as left by Mr. Watt, who not 
merely possessed that natural talent which 



* The respectable authority of Dr. Lardner, not- 
withstanding-, we hold the utility of feathering pad- 
dles, in rough weather, to be established beyond all 
doubt. The French mail courier packet, which has 
been running for several years past, between Dover 
and Calais, always beats the English boats in rough 
weather, because she has feathering paddles, and 
they have not. — Ed. M. M. 

t Mr. Braithwaite's plan, which is not only to 
Inject air, but to draw It through (by an exhauster 
at the end of the funnel) cannot be said to have 
failed so " decidedly,' 1 since it is now actually to be 
seen in dally operation, at numerous places, in and 
about the metropolis. We may instance Currie's 
distillery, Fairie, Anderson, and Co.'s sugar re- 
finery, Sturtevant's soap manufactory, the Green- 
wich Hospital brewery, &c. In some applica- 
tions of it, we believe it has faded, but owing to 
accidental circumstances, and not to any fallacy in 
the priuciple.— Ed. M. M. 



many people think the only thing essential to 
a mechanic, but was profoundly versed in 
statics, chemistry, and mathematics, and 
employed them all, in completing this most 
wonderful of human inventions. 

We are promised, however, from the other 
side of the Atlantic, an improvement which 
certainly Watt never dreamt of. It is one 
undeniably bold and original, and one which 
we should be slow to pronounce impractica- 
ble, though it does seem a little wild. It 
comes within none of the categories above 
mentioned; except, perhaps, partially, the 
second and fifth. It consists in carrying on 
combustion under pressure, and delivering the 
elastic gases generated in the furnace, along 
with the steam into the cylinder. In a lo- 
comotive engine on our railroad, the steam, 
after it is taken from the cylinder, is let into 
the chimney to assist the draft ; but here the 
chimney is taken into the cylinder to assist 
the steam, and condensed air is injected from 
behind. In fact the cylinder is worked on 
the high pressure principle, by heated, and, 
consequently, expanded air passing directly 
through the furnace. On this principle they 
are building, at New York, an engine of the 
computed power of three hundred and sixty- 
five horses. 

We give below Mr- Bennett's account of 
his engine. Mr. B. is evidently an imper- 
fectly educated man, ignorant of chemical 
and mechanical science. We had to read 
his communication two or three times over 
before, to use the common phrase, we could 
make " either end or side of it," but flatter 
ourselves that we now perfectly understand 
his meaning. The confusion arises, in a 
great measure, from his calling his furnace 
a "steam generator" and "a boiler," which 
it is not; and speaking of all the elastic gases 
as "steam." We shall endeavour to explain 
his meaning to our readers. 

He takes an upright drum or cylinder, 
three feet and a half diameter and nine feet 
and a half diameter and nine feet high. This 
is his furnace, and he cases it with a cylinder 
four feet in diameter and twelve high, This 
is of wood, because we persume wood is a 
bad conductor of heat. He closes both at 
top and bottom, and fills the space between 
the cylinders with water. By what mechani- 
cal means he makes the wood to resist the 
high pressure of which he speaks, he does 
not tell us, nor can we readily conceive, nor 
how he gets the fuel into, nor the ashes out 
of, the cylinder. Bnt there he says, he has, 
and we see no reason to disbelieve him, the 
furnace inside filled with burning fuel, and 
the water outside, all tight, excepting when 
they discharge steam and vapour together 
into an eduction pipe, common to both, which 
takes steam and vapour together at a high 
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state of elasticity into the cylinder, to work 
a piston in the common manner. He feeds 
the inner cylinder, or furnace, with air, by 
means of a forcing pump or blowing cylinder, 
and he finds that it requires a volume of air 
one fourth of that which is given out in a 
state of rarefaction for working purposes. 

The principle is exceedingly simple, and, 
if we are not far mistaken, perfectly origi- 
nal. Most pre-eminently in mechanics, great 
efforts spring from causes unperceived by 
the multitude. When Watt was maturing 
his great invention, no politician foresaw 
that great mechanical revolution, which gave 
this country the productive power of many 
hundreds of thousands of men and horses, 
and which, to use the favourite phrase of 
those who wasted its first fruits in deeds of 
blood and rapine, enabled us, " single- 
handed, to wage war with the world." It 
may be some such revolution is now brood- 
ing. 

It would be rash to say what will be the 
result. We fear that, whatever be the in- 
trinsic merits of the discovery, it will re- 
quire much time and experience to perfect, 
before it is adequate to such a Herculean 
task as propelling a vessel across the Atlantic. 
Its obvious merits, if practicable, are eco- 
nomy of space, economy of construction, 
and economy of fuel; in relation to the 
amount of elastic gas sent to the working 
part of the engine. Not a particle of heat 
is wasted. The most obvious disadvantage 
is that experienced at first, the production 
of resins and other results of imperfect 
combustion, which choke up the tubes and 
cylinder ; but this, he says, he has over- 
come. This we rather doubt, and fear that 
acids will be generated which will have a 
very injurious action on the metal. It re- 
mains, also, to be ascertained what power 
■will be absorbed by the forcing pumps, 
what, under those circumstances, by fric- 
tion in the cylinder, or what wasted by 
leakage; for, if the vapours do act on the 
metal, or if they are sent into the cylinder at 
such a temperature as to decompose the oil 
used to lubricate the cylinder, either objec- 
tion will be fatal. It is also to be ascer- 
tained how far this engine is liable to the 
objection to which Messrs. Braithwaite and 
Ericsson's was obnoxious — that the injec- 
tion of air into the furnace rapidly oxydized 
the metal of the boiler. 

Altogether, we are inclined to think 
favourably of this experiment, and, though 
we scarcely expect that Capt. Cobb will be 
the first to achieve the adventure of bridg- 
ing the Atlantic by steam, we are disposed 
to hope that Mr. Bennett's attempt may 
eventually succeed, and, if so, shall be proud 
of the honour of having first introduced it to 
the notice of the British public. 
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(From the New York American). 

"The fine vessel designed for a steam- 
packet between this port and Liverpool, 
under the auspices of Captain Cobb, which 
has been some time in construction, was 
launched last week, and is now preparing 
to receive her machinery. Under these cir- 
cumstances, we have thought it would in- 
terest our readers to see a description of the 
new sort of engine by which she is to be 
propelled. It is the invention of Mr. Ben- 
nett, of Ithaca, in this State, to whom we 
are indebted for the description we annex. 
We have examined a small model of the 
engine — now at the rooms of the American 
Institute in Broadway, and, so far as an 
eye and judgment unskilled in mechanics 
may be trusted, the advantages of this en- 
gine in producing combustion, in applying 
all the heat of the fuel, and in the extraordi- 
nary economy thereof, appear to be striking 
and manifest. 

" Mr. Bennett'* Narrative. 

"Asa laudable interest has been excited 
in the public mind by the engine now mak- 
ing for the steam-packet built by our enter- 
prising citizen, Captain N. Cobb, and his 
associate, and, as many false conjectures 
concerning the enterpiise nave agiuiteu me 
public, and as success depends upon the 
steam generator intended for the said packet, 
the inventor deems it due to the public to 
give a brief history and a description of it. 

" In the year 1819, while experimenting 
for the improvement of the steam-engine, 
my attention was arrested by the great loss 
of heat, under the circumstances in which 
steam is generally produced, and the idea of 
my generator suggested itself to my mind at 
that time. I continued to theorize until the 
winter of 1824-25, when I constructed a 
boiler to test the principle ; and, in March, 
1825, made the first experiment in R. L. 
Cadrey's carriage-shop, Ithaca, Tompkins 
county, New York. 

" It was to me a very flattering one. I 
used a blacksmith's bellows to supply the 
fire with air, and from the volume of steam 
generated with this apparatus, I concluded 
there was about eight times as much steam 
propuced as air forced into the fire, but had 
no means of measuring the steam, it being 
simply blown off into the air. I immediately 
built an engine to ascertain the proportion 
of air blown into the fire, and the steam 
generated, knowing that success hung upon 
that point. 

" As I before stated, I presumed there 
was as much as eight times the quantity of 
steam and air (which mingled together in 
the operation) as there was air blown into 
the fire ; accordingly, I built the bellows of 
one-eighth the capacity of the steam-engine. 
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In attempting; to put it into operation, I 
fodnd the bellows was too small, as the 
steam would not keep up ; consequently, I 
substituted another, one of larger dimen- 
sions, and found by that there was about 
four times the quantity of steam as air, 
which much reduced my former calculation. 

" As the apparatus I then had was rude 
and imperfect, the boiler being only twenty 
inches diameter and thirty inches long, and 
the furnace that contained all the fuel used 
was enclosed in this scanty allowance, I was 
unable to make a perfectly satisfactory ex- 
periment ; but believing enough was shown 
to warrant the construction of as good an 
engine as could be built at Ithaca, the place 
of my residence, where the facilities of build- 
ing were extremely limited, no engine at that 
time having been built within one hundred 
and sixty mi|es, I employed two ingenious 
coppersmiths, Messrs. Gee and Thomas 
Walker, to make all the copper and sheet- 
iron work. The generator was composed of 
two cylinders of seven feet long, the inner 
one (of copper) two feet diameter, the outer 
one (of wood) two feet and a half diameter, 
the inner cylinder containing the fuel, and 
the space between the inner and the outer 
cylinder contained water. My steam cylinder 
was copper, sixteen inches diameter, two feet 
stroke — bellows nearly half the capacity — 
the whole on the beam-engine plan, calcu- 
lated to make forty-five double strokes per 
minute. 

" In the month of September, 1825, every 
thing being ready for trial, I filled the fur- 
nace with wood, started the engine, and 
regulated its speed to forty-five strokes per 
minute ; and ran regularly for three hours, 
without any more fuel than was first put 
into the furnace. Perceiving that tar, or 
matter nearly resembling it, was discharged 
with the steam, and that after repeated trials, 
if the water in the boiler was the least defi- 
cient, the tar became so hard that the en- 
gine would stop, I laid it by until the year 
1834, when I made another experiment, and 
succeeded in wholly burning up the tar and 
smoke, and thus rendered the steam pure. 

"In 1835, 1 contracted with Messrs. 
Cook and Conrad, of Ithaca, steam-engine 
builders, for an engine, composed of two 
steam cylinders, each two feet diameter, and 
two foot stroke, with boiler thirty-two inches 
diameter and four feet long, which contained 
all the water and fuel. It was completed in 
October of the same year. On putting the 
engine into operation, I found that the 
boiler was too small — the blast blew the 
fuel off from the grates— they occupying a 
space only seventeen inches square ; but as 
it was, it would, under favourable circum- 



volutions per minute. I immediately • set 
about making a new boiler, eight feet high, 
three feet diameter, outer cylinder ; the 
inner cylinder, six feet high and two and a 
half diameter, which contained the fuel. 
When completed, I found that it answered 
every purpose intended. It would furnish 
steam in abundance, so that the engine 
would make ninety revolutions per minute, 
while, at the same time, large quantities of 
steam were blowing off at the safety-valve, 
say about one-third of the whole quantity 
made. At this time the engine was doing 
no labour, but moving itself. I then put 
the engine on a lake canal boat of seventy- 
five feet keel, and fourteen and a half feet 
beam, and which obtained its full breadth of 
beam ten feet from the stern— built for bur- 
then and not for speed. 

" I made trials upon the Cayuga Lake, 
and her speed was eleven miles per hour 
when in order, though it was all but im- 
possible to keep her so. The engine was 
built to sustain forty-five pounds to the 
inch, but when in order, it would rise te 
sixty; then, invariably, something would 
fail. Twice the shafts broke, which were 
six and a half inches in diameter, and per- 
fectly sound. I found the engine wholly 
insufficient, and laid it by in the mean time. 
I disposed of some part of the patent right, 
a portion of which has since changed hands, 
at the rate of 1,280,000 dollars for the 
whole patent. Subsequently, I became as- 
sociated with several gentlemen, and made 
a contract with P. A. Sabbaton, esq., of 
New York, to build an engine of 350 horse 
power, and entered into an arrangement 
with Captain N. Cobb, to put it on board 
his Liverpool steam-packet. 

44 The engine is called a ' double steam- 
engine,' having two steam cylinders of thirty- 
five inches diameter, six feet stroke ; two 
blowing cylinders of just half the capacity, 
which are worked by the engine, and the 
air is conducted to a boiler, whose outer 
cylindrical case is four feet in diameter, and 
twelve feet high ; the furnace, or inner case, 
is three and a half feet diameter and nine 
feet high — the fuel introduced into it down 
the chimney, and it is so constructed, that 
not one particle of heat generated by com- 
bustion can escape, but must absolutely pass 
into the water, together with all the gases 
generated by combustion, and become as 
powerful an agent as the steam itself, pass- 
ing through the steam cylinders with it. 

"The engine used on Cayuga Lake, as 
near as I could ascertain, burnt one cord of 
wood in eighteen hours. The engine for 
the Liverpool packet is of six times the 
capacity, consequently will burn one cord in 
three hours. It takes about 225 feet of air 
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to burn one pound of dry wood or coal, and 
the engine will blow into the furnace, when 
it is making 35 revolutions per minute, 
2,625 feet of air in the same time. I 
would have it borne in mind, that no air 
whatever gets into the furnace when the 
engine is in operation, but what is forced in 
by the blowing cylinders ; hence, invariably 
it takes at least 35 revolutions to burn 12 
pounds of fuel, which, with a 20-foot paddle- 
wheel (which is the size of ours), will move 
the boat 1,750 feet, or will take 36 pounds 
to propel the boat one mile." 

DAVENPORT AND COOK*8 ELECTRO- 
MAGNETIC ENGINE. 
(From the Saratoga Sentinel). 

In company with Dr. Steel and several 
other gentlemen, we called upon Messrs. 
Davenport and Cook, of this village, on 
Saturday, with a view of examining the 
electro-magnetic engine invented by the 
senior partner. 

The ingenuity, yet simplicity of its con- 
struction, the rapidity of its motion, toge- 
ther with the grandeur of the thought that 
we are witnessing the operation of machinery 
propelled by that subtle and all pervading 
principle — electricity, combine to render it 
the most interesting exhibition we have ever 
witnessed. 

Although we shall say something on the 
subject, it is perhaps impossible to describe 
this machine by words alone, so as to give 
more than a faint idea of it to the reader. 

It consists of a stationary magnetic circle, 
formed of disconnected segments. These 
segments are permanently charged magnets, 
the repelling poles of which are placed con- 
tiguous to each other. Within the circle 
stands the motive wheel, having the project- 
ing galvanic magnets, which revolve as near 
the circle as they can be brought without 
actual contact. The galvanic magnets are 
charged by a battery, and when so charged, 

into requisition in giving motion to the wheel 
— the poles of the galvanic magnets being 
changed more than a thousand times per 

Having in its construction but one wheel, 
revolving with no friction except from its 
own shaft, and from the wires connecting it 
with the galvanic battery, the latter of which 
can scarcely be said to impede the motion in 
any degree, the durability of this engine must 
be almost without limit. 

There is no danger to be apprehended from 
fire or explosion; and we understand it is the 
opinion of scientific gentlemen who have ex- 
amined it, that the expense of running this 
machine will not amount to one-fourth as 



much as that of a steam-engine of the same 
power. 

From the time when the Greek philoso- 
pher supposed the magnet possessed a soul, 
its mysterious power has been regarded with 
increasing interest and attention to the pre- 
sent day. In addition to its utility in the ■ 
compass, thousands have laboured in vain 
attempts, to obtain through its agency a. 
rotary motion. So intense has been the 
application of some to this subject, that in 
the attempt they have even lost that elevat- 
ing attribute of our species, reason. It 
was reserved for Mr. Davenport to succeed 
where so many had failed. 

lie commenced his labours more three 
years ago, and prosecuted them under the 
most discouraging and unfavourable circum- 
stances — sustained by a constitutional per- 
severance and a clear conviction of ultimate 
success. He obtained the first rotary mo- 
tion in July, 1834 ; since which time he has 
devoted his whole attention to improvements 
in his machine. During this period, it lias 
passed through five different modifications,' 
and is now brought to such a state of sim- 
plicity and perfection (having apparently 
the fewest possible number of parts) that 
the proprietors consider no further important 
alterations desirable, except in the due pro- 
portions of the different magnets, in which 
thev are daily improving. 

We were shown a model in which the 
motive wheel was 5£ inches diameter, which 
elevated a weight of twelve pounds. And 
to illustrate the facilities for increasing the 
power of this engine, another model was ex- 
hibited to us with a motive wheel of eleven 
inches in diameter, which elevated a weight 
of eighty-eight pounds. Although these 
models have been for some time in progress, 
and we have occasionally been permitted ta 
examine them, we have waited till the pre- 
sent period, when the practicability of ob- 
taining a rapid and unlimited increase of 
power seems to be placed beyond a donbt, 
before expressing an opinion, or calling the 
public attention to the subject. 

If this engine answers the expectations of 
the inventor, (and we believe no one can 
assign a reason why it should not, it is 
destined to produce the greatest revolution 
in the commercial and mechanical interests 
which the world has ever witnessed. We may 
consider the period as commencing when 
machinery in general will be propelled by 
power concentrated upon the plan of this 
engine ; when the vessels of all commercial 
nations will be guided to their point of des- 
tination and urged forward in their course 
by the same agent, triumphantly contending 
against winds and tides, with the silent sub- 
limity of unseen but irresistible power. 
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The prophetic ken of science is happily 
exhibited by Dr. Lardner, in his treatise on 
the Steam Engine. His far seeing genius 
seems to have anticipated the invention of 
which we are speaking. " Philosophy," 
said he, "already directs her finger at sources 
of inexhaustible power in the phenomena of 
electricity and magnetism, and many causes 
combine to justify the expectation that we 
are on the eve of mechanical discoveries 
still greater than any which have yet ap- 
peared ; and that the steam-engine itself, 
with the gigantic powers conferred upon it 
by the immortal Watt, will dwindle into in- 
significance in comparison with the hidden 
powers of nature still to be revealed, and 
that the day will come when that machine, 
which is now extending the blessing of civili- 
zation to the most remote skirts of the globe, 
will cease to have existence except in the page 
of history." 

NOTBS AVO NOTICES. 

Perpetual Motion again ! — By the Georgia (Ame- 
rican) Messenger, we learn that a Dr. Stringfellow, 
of Macon, has actually discovered the long-sought, 
and never-before-found perpetual motion. The 
editor thus partially describes it:— "The machine is 
very simple, the whole consisting of a very few pieces, 
yet comprising the most ingenious and the most 
perfect principles of mechanism. It is comprised 
within a square frame of about eighteen inches, 
and the parts consist only of two perpendicular 
spindles, and two horizontal cog-wheels, a trundle- 
head, three small suspension chains, a spiral spring 
and weight, and a small inclined plain."— Weekly 
Chronicle. 

A Sinecurist against his WiU. — Most of the Pro- 
fessorships at the London University (now " Uni- 
versity College") have turned out anything but pro- 
fitable to their holders, who receive no remuneration 
beyond the " fees" payable from those students who 
choose to attend their lectures. Mr. M'Culloch, 
the Professor of Political Economy, it appears, can- 
not boast of a single pupil, and several of the other 
Professors are understood to be pretty nearly, if 
not quite, in the same predicament. 

Preventing Acidity in Malt Liquors. We under- 
stand that Mr. David Booth, of Charlotte-street, 
Bloomsberry,the author of the Treatises on Brewing, 
published by the Society for the Diffusion of Useful 
Knowledge, has discovered the means of preventing 
acidity in malt liquors; Mr. Booth is ready to com- 
municate instructions on the subject, upon certain 
terms which may be learnt on application to him. 

Improved Percussion Tubes for Cannon. — At a 
late meeting of the Society of Arts, the silver medal 
was awarded to Mr. J. Marsh for his improved per- 
cussion tube for cannon. Mr. M. had previously 
received a pecuniary reward from the Board of 
Ordnance. All percussion tubes which have hi- 



therto been tried have been abandoned in conse- 
quence of the danger which resulted from the pieces 
of metal which contaiued the fulminating powder, 
upon explosion, injuring the faces, Ike. of the gun- 
ners. Mr. M. has obviated this objection, by sub- 
stituting for the metal, a crow, or other small quill, 
from the fragments of which no danger can result. 
Mr. M. has also made a great improvement in the 
composition of the fulminating powder, by adding to 
the sulphate of antimony and chlorate of potass, a 
certain proportion of powdered glass, by which 
addition, in consequence of the greater attrition of 
the particles, the explosion is rendered much more 
Instantaneous than with the ordinary composition. 
Some experiments were tried in the presence of the 
Committee with the improved, and the metal per- 
cussion tubes ; it singularly happened, that on ex- 
ploding one of the latter, a piece of the metal 
struck the chairman in the face : on exploding, Mr. 
Marsh's, the fulminating tube was found to be split 
only, and no ill effects could consequently arise 
from its use: a cartridge at a distance of two feet 
from the point of the percussion tube was exploded, 
so that it would answer for guns of aov thick- 
ness. On board his Majesty's exercising ship, Ex- 
cellent, at Portsmouth, WOO rounds have been 
tired by this tube without a single miss. The Board 
of Ordnance, have in consequence given orders to 
fit 1,000 guns with percussion locka 

Stevenson's Patent Safety Paper. — It is now ge- 
nerally known that certain chemical fluids will ob- 
literate ink from every description of paper hitherto 
in use. The Safety Paper," it is stated by its in- 
ventor, will prevent the possibility of any alteration 
in the writing, as it cannot be expunged without 
immediate detection,— the properties of this Paper 
being, that when subjected to the action of the 
chemical fluid ustd for the purpose of fraud, its 
colour changes, and becomes deeply stained, accord- 
ing to the nature of the chemical agent employed ; 
the act of forgery or fraud is thereby defeated. 

Penny Cyclopaedia. — In the part of the Penny 
Cyclopaedia which has appeared since the notice of 
it in our 717th Number, the errors in the list of the 
committee pointed out in that article have been cor- 
rected. Lord William Bentinck no longer flourishes at 
Calcutta, and " A Munozde Sotomayor" of Madrid, 
no longer rejoices In the Italian prefix of " Signor." 
We regret to observe, however, that the latter gen- 
tleman's name, now appears without any prefix or 
affix soever, a piece of neglect, which, as the Spa- 
niards are not the humblest nation on earth, may 
very probably, occasion the loss of the " Senor's" 
valuable services. Tin- two missing sheets of letter 
press, which are spoken of in the same article, have 
since been supplied, and their not having been so 
before, seems to be attributable to mere negligence. 

Dr. Morrison's Chinese Library. — By an error of 
the press, the number of volumes of Chinese works 
in Sir George Staunton's library, presented to the 
Royal Asiatic Society, was stated (col. 1, page 138) to 
amount to " nearly one thousand" only. It should 
have been " nearly three thousand." The offer to 
purchase Dr. Morrison's library, mentioned in the 
same article, was made, it appears, by the French 
Institute, which possesses for its librarian, the most 
active and ludustrious Chinese scholar now In Eu- 
rope, M. Stanislas Julien. 
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MR. WIVELI/S PIRR ESCAPE — REPLY 
TO MR. BADDELEY. 

Sir, — In reference to Mr. Baddeley's 
answer to my letter of the 22nd of April, 
I beg leave to throwback his imputation 
of being ungenerous, uncharitable, or of 
ever having attempted to depreciate the 
merits of others, either directly or indi- 
rectly, to benefit myself. 

I have inspected the volumes of your 
Magazine, to which Mr. Baddeley has 
referred me, for the account of eleva- 
tors, supposed to have been adopted pre- 
vious to the year 1829, but I can find 
no account of any one in wliich wheels 
are used; five years after, there is a 
confession that Mr. Baddeley had availed 
himself of my plan — the very gist of my 
complaint. Since no better proof, there- 
fore, can be brought against my claim to 
originality of invention, I will quit the 
subject for one of more general interest, 
namely, the adoption and regulation of 
the public fire-escapes, intended to be 
distributed through every parish of the 
metropolis. 

Three different fire-escapes of the most 
simple construction have been stationed 
in a few districts. Two of these escapes, 
Me^ryweathers , and Fords*, have already 
been fully described in your Magazine, 
and which, with the one of which I now 
offer a suitable illustration, are so much 
approved of, as to be patronised by the 
Humane Society, formed expressly as 
guardians of our lives, at a time when 
we are the least prepared to assist our- 
selves. 

As a designer of numerous escapes, I 
shall not assume the critic, in relation 
to the inventions of others; although 
the combined qualities of the whole, 
would, doubtless, form an interesting 
subject of discussion. 

The first consideration, in regard to 
escaping from a house on fire is, the 
time by which escapes ought to be at the 
place of the fire, so as to save the Uvea 
of persons, who may be in either of the 
upper floors of a house. A fire commenc- 
ing in a uarlour, or drawing-room, is the 
most perilous, inasmuch as the retreat 
of the inhabitants from above becomes 
impeded, even from the obstruction of 
smoke alone ; and the fire soon making 
its way through the windows, without 
the timely aid of escapes, death to the 
inmates is inevitable. In this view of 



the case, it becomes one of the most 
important points to ascertain the progress 
qf fire, in the most usual instances, 
against time. Should there appear upon 
an average, that under the above cir- 
cumstances the greater number of lives 
have been lost during the first fifteen 
minutes, it must therefore appear that 
escapes ought not to be stationed further 
apart than a quarter of a mile ; and that 
they should be as free from locks and 
chains as possible, substituting bolts, 
placed so high as to be out of the reach 
of boys. I apprehend, that in case of a 
fire commencing midway between the 
stations of the two escapes, at this dist- 
ance ten minutes would pass in the 
fetching and adjusting of the escape, so 
that inhabitants would have five minutes 
for their retreat. 

There can be no objection to the 
escapes being under locks, &c. during 
the day, as they are then rarely wanted, 
but the confining of escapes oy night, 
when fires most frequently occur, I 
hold to be extremely injudicious, and, 
having a great tendency to defeat the 
very purpose for which the escapes are 
intended. In the event of escapes being 
placed at a greater distance than a quarter 
of a mile apart, it then becomes absolutely- 
necessary that an alarm bell should be 
placed in the centre of whatever distance 
may be agreed upon, to which any per- 
son might apply his hand ; and a spe- 
cific sum should be given to the party 
who should be the first to take an escape 
to any house on fire. 

The attaching of fire escapes to fire 
engines is injudicious, the firemen have 
quite sufficient to attend to in working 
their engine, and endeavouring to ex- 
tinguish the conflagration. A set of active 
and able men should be appointed solely 
to conduct the escapes ; this is absolutely 
necessary to complete so worthy an un- 
dertaking, as that adopted by the Hu- 
mane Society, to which, with many others, 
I have endeavoured to give my oest ser- 
vice and support; at the same time hoping 
that every benevolent person will ioin to 
ensure such a formidable establishment, 
as will exhibit the humanity of the British 
nation, 

I am, Sir, 
Your most obedient 

And humble servant, 

Abrm. Wivkll 
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Description of the Engraving of Mr. 
WiveWs Fire Escape. — The machine is 
formed of four ladders, — the shortest of 
which, is intended for the area and 
drawing-room ; the next, a double ladder 
for the room above, and the fourth, which 
acta upon the last, reaches to the attic. 

A, one side of the double ladder with a 
trough of sacking under it, through 
which a female is about to descend from 
the second floor window, and a child is 
emerging, at the foot of the ladder. 

B, the other side of the double ladder, 
forming an ordinary ladder, from which 
the fourth ladder C, springs, being jointed 
by pivots at D. When the apparatus is not 
in use, it is folded down, and lies along 
the ladder B. £. is the short ladder 
detached from the escape, which may be 
used to reach the drawing-rooms, or 
area, of a -house, and which, when the 
apparatus is not in U6e, lies along the 
trough ladder A. F is a metal shield to 
cover the window beneath the top of the 
trough ladder, to prevent any flame 
which might be issuing from it, injuring 
the canvass trough, or persons on the 
ladder. G, the lever, by pressing upon 
which, the escape is elevated. H, a belt 
attached to a rope, one end of which is 
fastened to the top of the ladder C. 

The escape, it will be seen, travels 
upon a pair of wheels, and with the 
assistance of three or four men, can be 
made to go at the rate of six miles an 
hour. The only preparation to raise it 
is, for three men to bear their weight 
upon the lever G at the base of the 
double ladder, — when it will rise on the 
instant, and in a few seconds it may be 
wheeled against the house, under the 
sill of the window above the drawing- 
room. A rope is next pulled, which acts 
on the lever of the top ladder C, which 
instantly springs to the window of the 
attic ; while a similar application to raise 
the iron shield F, will cause it to be sus- 
pended over the parlour or drawing-room 
window, by which means, the fire from 
such windows is prevented from doing 
damage to the escape, and allows more 
time for oersons to make their exit in 
safety. One minute is all that is re- 
quired to accomplish all this ; and it will 
be seen upon examination of the drawing, 
that access is given to three distinct 
floors at the same time; the inmates 
of the house can with ease descend 
through the trough from eight to" ten in 



a minute, which has frequently been 
practically proved. 

The belt H may be carried by a fire- 
man or other person into a room, buc- 
kled round the inmate, who mar, per* 
haps, from stupefaction or fright, be 
unable to help himself, and who may be 
thus protected from a fall in going down 
the ladder ; or else let down the trough 
on reaching as low as the second floor. 

The following letter is a correct state- 
ment of what took place on the night of 
the fire in Compton-street, April 3, 1837, 
which appeared in the Morning Herald 
of the 5th of the same month. 

" Mr. Editor, — In the report of the 
dreadful fire that occurred last night in Comp- 
ton-street, Soho, no mention is made of the 
arrival of the Fire Escape belonging to the 
Society for the Protection of Life from Fire i 
and although happily not required, I con- 
ceive it will be a gratification to the sub- 
scribers and the public to be made acquainted 
with the circumstance; and although its 
station was in Robert-street, Regent's -park, 
it arrived in seventeen minutes at the fire, 
from the time it quitted Robert-street. 
During the raging of the Are, an alarm was 
given that another fire had taken place in 
White Lion-street, arising from the burning 
embers falling on the house ; the Machine 
instantly proceeded to the spot, and was 
attached to the floor window, when two of 
the affrighted inmates immediately descended 
into the street ; thereby fully demonstrating 
the utility of Fire Escapes, if thickly planted 
throughout the metropolis, which, by the 
assistance of a generous public, the society 
hope speedily to accomplish. Yc 
diate insertion of the above will 
lige, your obedient servant, 

" W. SPRING, 

" Secretary to the Society, 

" 48, Great- Portland- street, Portland-place." 



THE SOCIETY FOR THE PROTECTION 
OK LIFE FROM FIRE. 

Sir, — Your correspondent, Mr. Bad- 
deley has given a very proper check to 
Mr. Wired, in his attempt to deck him- 
self in borrowed plumes ; bnt there is 
one part of his letter that I am some- 
what surprised has not been adverted 
to by Mr. Baddelev, — I refer to the 
statement of Mr. Wivell, that the Hu- 
mane Society have adopted his fire- 
escape ladders. 

The facts are simply these : — In the 
spring of 1836, in consequence of the 
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establishment of a Fire Association in 
the south western district of St. Pancras, 
Mr. Wivell attempted the formation of 
a similar society, on a more extended 
scale, for the purpose of bringing out 
with proper eclat, his own inventions. 
It so happened, however, that the indi- 
viduals who were solicited to come for- 
ward upon this occasion, were not dis- 
posed to form a society for the purpose 
of furthering the views of any particular 
inventor, and Mr. Wivell's name was at 
a very early period struck out of the 
printed prospectuses. The society was 
ultimately formed at a public meeting 
held in the London Coffee House, Lud- 
gate Hill, on the 22d March, 1836, — not 
called by Mr. Wivell, nor held at his 
expense. 

The new society having declined the 
several escapes submitted to them by 
Mr. Wivell, as the St. Pancras Associa- 
tion had done previously, he set about 
collecting subscriptions on his own 
account, and succeeded in forming a 
local association in his own neighbour- 
hood, for the purpose of working his 
own escape. The Society for the Pro- 
tection of Life from Fire, not choosing, 
I suppose, to have any competitor, at 
length bought up Mr. Wivell s machine 
and his subscribers in one lot, giving 
£32 for the apparatus, and £18 for one 
years' rent of its station. In this way, 
then, and in this way only, has Mr. 
Wivell's ladder-escape been adopted by 
the' Society. Whether they have acted 
either justly, or wisely, in thus expend- 
ing £50 of their subscriber's money, 
may be a matter of opinion ; for my own 
part, I think they have acted impru- 
dently. 

I have now before me the first " An- 
nual Report" of the society in question, 
from which I expected to have learned 
all the particulars relating to these trans- 
actions ; but in this I have been disap- 
pointed. The Report contains, the pro- 
spectus of the Society ; a short and imper- 
fect account of the first annual meeting ; 
letters addressed to the Society, explan- 
atory of the conduct of some policemen ; 
a list of subscribers, and that is all ! 

Not a word is to be found about the 
numerous escapes submitted to the So- 
ciety's inspection, nor of the particular 
qualifications, and points of superiority, 
of those that have been selected ; as to 
any particulars of receipt and expenditure, 



the members are left as ignorant as if 
such things had never been. 

As your intelligent correspondent, Mr. 
Baddeley, is a member of the above So- 
ciety, perhaps he can explain the circum- 
stances which have led to the appearance 
of this meagre report, and inform us if 
any reason can be given for the conceal- 
ment of the financial operations of the 
Society. 

I remain your obedient servant, 

H. Jenkins. 

London, May 18, 1837. 



EXTRACTS FROM THE FIRST ANNUAL 
REPORT OF THE SOCIETY FOR THE 
PROTECTION OF LIFE FROM FIRE. 

The Report of this Society is, as our 
correspondent, Mr. Jenkins, observes, 
extremely meagre ; but the following 
passages are deserving further publicity 
than the circulation of the Report itself 
amongst the members will give them : 

" Your Committee have now to report 
that several situations have been selected, 
some of which are already provided with 
fire-escapes, and the others are in a state of 
great forwardness. The stations are as fol- 
lows ; viz. Robert-street, Regent's Park ; 
Great Portland-street ; Regent's-street ; 
Adelaide Place, near St. Martin's Church ; 
Strand ; and Holborn. 

"In order to prevent delay in bringing 
fire-escapes to the place of danger, the 
police are supplied with keys made to cor- 
respond, so that the key in possession of a 
policeman will open the lock of every fire- 
escape. And it is also intended to leave a 
key with the nearest publican and baker, as 
the publican retires to rest when the baker 
is about to rise." 

" Your Committee have to state, that, to 
induce scientific men to turn their attention 
to the invention of fire-escapes, they pur- 
pose offering rewards for the best constructed 
machine for that purpose; likewise to re- 
ward the first person, who, on the alarm of 
fire, shall bring a fire-escape to the scene of 
danger. 

" In conclusion, they now forcibly appeal 
to the feelings of every individual through- 
out the metropolis, as they value their own 
lives, and the lives of their dearest relatives 
and friends, to come forward, and afford 
them that prompt and liberal support which 
shall enable them to carry out to the utmost 
extent the plans of this Society, instituted 
for the sole purpose of the 44 Protection of 
Life from Fire." 
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DESCRIPTION OP A LARGE 8YPHON 
EMPLOYED IN THE POUNDRY AT 
CASSIPORE TO CONVEY WATER PROM 
A DISTANCE TO THE STEAM ENGINE. 

Extract of a Letter from Major Hutchin- 
son, of the Engineers, F. R. 8. 

I observe in the Mechanics' Maga- 
zine for February, 1836, a description of 
of an "Easy Method of filling Syphon 
Tubes, by Wm. Foster, Esq.," in which 
the author ol 



" The application of the syphon upon a 
large scale for the purpose of drawing water 
from distant places, may not be new ; but I 
do not remember to have seen it in this or 
any other country before I tried the experi- 



The accompanying little sketch of one 
we laid in the foundry-yard here in 1833, 
maybe interesting to you, or to the readers 
of the Mechanics* Magazine. I had been 
authoraed to make a deep cut from the 
well to the tank, and to construct an 
arched tunnel from one to the other; but 
as this, from the great depth required, 
would have been an expensive undertak- 
ing, it was determined to cast lead pipes 
in the foundry, for the construction of a 
syphon, and to try if it could not be 
made to answer, before we made the 
tunnel. I confess I was afraid we should 
not succeed, as we had never attempted 
the casting of pipes. However, it has 
fully succeeded. At first I had thought 
of filling with water in the mode describ- 
ed by Mr. Foster ; but the idea of con- 
necting the point a of the syphon with 
die pump of the engine, has at once re- 
moved every difficulty ; and by another 
little pipe, a little of the overflow of cold 
water being carried into the tunnel b, the 
pipe and the tunnels, b and d t are kept co- 
vered with water, by which much trouble 
from any little leakage of air is avoided. 
You will observe, the bore of our pipe is 
five inches. The one mentioned by Mr. 
Foster is only three quarters of an inch. 

Description of the Engraving. 

The total length of the syphon is. . 247 feet. 

Depth of well 29 

Length of syphon in the well 22 

From the top of the syphon at a, a 
small pipe goes to the pump of the en- 
gine (having a stop-cock); thus, a few 
strokes of the engine removes the air in 
the syphon, and the water flows. The 
tunnel b and d, can be kept sufficiently 
full of water to overflow the syphon, 



which prevents it from drawing air. The 
old buildings rendered it necessary to 
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carry the syphon underneath them, in an 
arched tunnel (J): c is the cess pool; 
e e, air holes. The pipe is in convenient 
lengths of 9 feet, of 5 inches bore, and 
half an inch thick, with 1* inch flanges. 

MR. LOUDON'S " SUBURBAN 
GARDENER."* 

The most indefatigible, and, perhaps, 
most practically useful, of all living 

* No. I., price 1*., to be completed in from ten 
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writers, is oar excellent contemporary, 
of many Magazine and Encyclopaedia 
celebrity, Mr. Loudon. Of his nume- 
rous works, there is not one, which has 
not supplied some obvious and urgent 
want, nor one which has not been pro- 
ductive of a world of good. We hardly 
expected that he could have done more 
for the " divine art" of gardening, than 
he has done already by his Gardeners' 
Magazine, his Gardening Encyclopaedia, 
and his Cottage, Farm, and Villa Ency- 
clopaedia ; but of a character quite dis- 
tinct, yet nearly akin to all these, and 
likely to be nearly quite as useful, is the 
new work, the first number of which we 
have now before us. The "Suburban 
Gardener" is for the millions who pro- 
fessionally (if we may use the term) have 
no connection with the cultivation of the 
soil, who know little or nothing of gar- 
dening, but have a lively sense of the 
beauties of nature, and delight in mak- 
ing their little boxes out of town, as rural- 
like, and ornamental as possible. For 
these, Mr. Loudon treats of the choice 
of a situation for a suburban or country 
house, and grounds, on a small scale, 
touching not only on such permanent 
considerations as soil, aspect, water, &c, 
but entering fully into the various acci- 
dental and artificial circumstances, by 
which situations, indisputably good in 
themselves, are often most materially 
affected ; such as — state of society in the 
neighbourhood, vicinage of markets, 
churches, &c. For these, also, he dis- 
cusses the sort of house they should 
build, and how build it ; the most ele- 
gant and ornamental way of fitting it 
up, &c. Here the first number of the 
work before us stops ; but in the dozen 
or so, by which it is to be followed and 
completed, we are promised most ample 
information respecting the laying out, 
planting, cultivating, and keeping up of 
the garden and grounds attached to the 
house so chosen and erected ; not forget- 
ting a few words, by the way, on those 
very convenient, if not necessary, appen- 
dages, a dairy and poultry-yard. Mr. 
Loudon, in short, proposes " to concen- 
trate" here, for die benefit of the sub- 
urban population of the country, " all 
the knowledge on rural subjects which 
he possesses," which every body who 
knows any thing of Mr. Loudon, or of 
the useful literature of the times, must 
know to be nearly unrivalled. To wish 



such a work success were wholly super- 
fluous ; it requires only to have its ex- 
istence and objects, made known, to 
command instantly a most extensive 
circulation, not only in our own coun- 
try, but wherever there are cities and 
towns to flee from, and rural retreats to 
be cultivated and prized. 



ARCANA OF SCIENCE FOR 1837. 

This work has now been in existence 
sufficiently long to take its station as an 
established periodical : the Tenth An- 
nual Volume is now before us.* Although 
specially devoted to the recording of 
novelty, there is nothing of novelty in 
the form and arrangement of the volume 
itself. The matter it contains is ranged 
under precisely the same heads, and in 
precisely the same fashion, as in its nine 
predecessors. The motto " Let well 
alone" has been scrupulously — too scru- 
pulously, adhered to by the editor. He 
can hardly be blamed for his unwilling- 
ness to deviate, in any great degree, 
from a plan which experience must by 
this time have shown to be in the main 
satisfactory, but still we think a few 
little improvements, of the complexion 
hinted at in our notices of his volumes 
of former years, might have been ven- 
tured on without much fear of dete- 
riorating the character of the work, and 
not without hope of adding another to 
the list of " useful improvements" which 
it is the business of its pages to chro- 
nicle for general information. 

The pnncipal articles under the head 
" Mechanical and General Science" are, 
as has been usual for some time, devoted 
to the very extensive subject of " Rail- 
ways :" amongst themare tolerably minute 
descriptions of the "London and Bir- 
mingham," the " Dublin and Kings- 
town," and the "London and Green- 
wich" Railways, besides Dr. Lardner's 
paper, read before the Royal Society, 
on the " Theory of Railroads." The 
doctor is also laid under contribution 
on the question as to the practicability 
of steam navigation between England 
and America, and India. Even on the 
worthy doctor's own showing, we think 

* Arcana of Science and Art ; or, an Annual Re- 
gister of useful inventions and improvements, dis- 
coveries and new facts in mechanics, chemistry, 
natural history, and social economy. With several 
engravings. Tenth Year. London, 1837, Lirobini, 
VJmo. pp. liU. 
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he is much more decided in his adverse 
opinions, as to the plan for a direct steam 
voyage across the Atlantic, than the facts 
of the cases will warrant : it was going 
too far, at any rate, to talk about " a 
voyage to the Moon" as being in the 
same category, and, if we mistake not, 
the doctor would not now be sorry if the 
unlucky expression were forthwith for- 
gotten. As matters are progressing, it 
is by no means unlikely, that the " im- 
possible" thing itself may actually be 
done before the doctor has had time 
enough to explain away his ex cathedra 
condemnation. A task which he is ap- 
parently not disinclined to attempt. 

The progress of the Thames Tunnel 
during the past year is duly reported ; 
as well as the proceedings of the British 
Association at their Bristol meeting, of 
which, however, there is only room 
enough for a small sketch. The con- 
struction of Mr. Rowland Hill's rotary 
printing machine is given in pretty full 
detail, upon what principle we are at a 
loss to guess, since, if every patent of 
equal importance were to receive as 
much attention, the Arcana would re- 
quire to be in fifty yearly volumes, in- 
stead of one. It is too late, however, 
now to complain of this want of homo- 
geneous character; the book must be 
taken as it is — " a thing of shreds and 
patches," and the reader will only have 
himself to blame, if, after consulting its 
pa^es, he imagines himself to be ac- 
quainted with all the " discoveries and 
improvements" of the by-gone year. 

A great portion of the contents of this 
division has, as usual, been derived from 
the columns of the Mechanics 1 Magazine : 
a circumstance which may well account 
for the difficulty of selecting any ex- 
tract by way of specimen, which our 
readers would not recognize as an old 
acquaintance. Fortunately, the next 
head, " Chemistry," supplies us at the 
outset with a very interesting paper, 
which is as " good as MS.," and well 
worthy of being transferred to our pages : 
especially as it may be taken as an illus- 
tration of the views of our correspondent, 
Colonel Maceroni, on the subject of the 
light-houses of the Euxine. Who shall 
dare to predict a stop to the march of 
enlightenment, when a British scientific 
journal adds to the stores of practical 
philosophy by a communication from 
the very capital of the Turks, — the centre 
(once) of uncivilization ? 



44 It may be well to state, aft introductory 
to the following letter ; thnt Mr* MT. H. 
Barlow baa been a resident for some time 
in Constantinople, for the purpose of con- 
structing a brass foundry and boring-appa- 
ratus, upon a large scale, with a view of re- 
modelling the Turkish artillery; and that 
on the return of Namik Pasha from this 
country, (who had examined with a scruti- 
nizing eye many of our manufacturing and 
scientific establishments), Halil Pasha, the 
Sultan's son-in law, sent for Mr. Barlow, 
and spoke to him on the subject of restoring 
some dilapitated light-houses in the Black 
Sea, and requested to know if he was ac- 
quainted with a very remarkable light, which 
was known in England under the name of 
Drummond's lamp. He was answered that 
he knew of it generally, and that if he could 
find find any description of it in any of his 
books, he would furnish him with the par- 
ticulars. Fortunately, on referring to an 
ingenious American physician, Dr. Zohrab, 
who had studied at Edinburgh, he fell upon 
a number of the Nautical Gazette, in which 
an account was given of the light ; and on 
the ground of the information thus obtained, 
the experiments detailed in the following 
letter were undertaken. 

« Constantinople, Jan. 6, 1836. 

' I have already informed you of my first 
experiments on Dfummoiurs light, and the 
astonishment it produced in the Turks when 
it first shone forth in all its brilliancy. 
4 MushallaU allah ! ffunez boo /'* was heard 
on all sides ; and I must acknowledge that my 
astonishment and delight were no less when 
I first found my attempts successful, in 
which Dr. Zohrab equally participated ; 
neither of us having ever seen it in England. 
I promised you that on my return from ex- 
amining and reporting on the state of the 
light-houses in the Black Sea, I would give 
you a detailed account of my proceedings, a 
promise which I now propose to redeem, as 
far as the extent of a letter will permit. 

'When Halil Pasha first mentioned the 
Drummond's light, having searched my own 
library in vain for any description, I applied 
to Dr. Zohrab, who, having studied in 
Edinburgh, and being in the habit of read- 
ing English works, I thought might possess 
the desired information; and, fortunately t 
he had a number of the Nautical Gazette, 
in which was given several particulars of the 
light, with drawings ; and, as we were read- 
ing of its beauties, a sudden thought struck 
us of trying to make it. I set to work that 
night, and made a drawing of the simplest 
apparatus I could conceive capable of pro- 
ducing the desired effect, which was as fol- 
lows : In Pig. 1 , A and B are two bladders, one 

* Good heavens • it is the aun !» (Reviewer ) 
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containing oxygen, the other hydrogen. C 
is the mixing-box, to which they are attached 

Fig. 1. 




by being firmly tied upon the two projecting 
pipes. In this box were placed about thirty 
pieces of wire gauze, which, by the bye, we 
were sadly at a loss to obtain, till we accidently 
fell upon two wire-gauze masks which had 
been used at the last carnival ; these were 
instantly cut up and arranged in the mixing- 
box, at the upper end of which we attached 
the small pipe and stop-cock, as in the 
the figure. The stop-cock belonged to an 
apparatus of Dr. Zohrab's, and the small 
pipe was made by au ingenious American at 
Galata. Thus prepared, we filled the blad- 
ders with the proper gases (after only one 
unsuccessful attempt), and a piece of lime 
placed on a lump of clay, was put before the 
jet ; a board was then placed on the bladders, 
with a weight on it. We then lighted the 
jet, and, to our inexpressible joy, a light 
instantly burst forth, so intense, that it was 
impossible to look directly at it. This being 
accomplished, and our apparatus appearing 
safe, I determined to exhibit the light itself 
to the Pasha, instead of the drawing of it 
which I had promised him. The astonish- 
ment and approbation were, as I have stated, 
very great, and I was immediately dispatch- 
to the Black Sea, to examine and report on 
the state of the light-houses. On my re- 
turn, I was requested to make a larger and 
more complete apparatus, in which I have 
succeeded the full extent of my expectation ; 
this light burns for an hour. But I must 
here first mention a circumstance attend- 
ing our first exhibition: after this was over, 
Dr. Zohrab and myself removed our ap- 
paratus, and there being still some gas 
in the bladders, we lighted it again for 
our own amusement in my drawing office, 
when it exploded with great violence while 
I was pressing the bladders with my hands. 
You remember the explosion of my gases 
hi my little room at Rushgrove Cottage, 
but that was nothing; this was so sharp, 
that 1 lost the sensibility of my right 
ear for nearly a month, and the explosion 
forced pieces of the bladders quite through 
the cloth of my trowscrs ; and yet, excepting 
my ear, I escaped without injury.' " 

Mr. Barlow goes on to describe his 
enlarged apparatus at some length, and 
winds un by observing .— 



M The difficulties we encountered, and the' 
extraordinary shifts we were put to, woidd 
be very amusing to you, but they are too 
long for a letter ; suffice it to say, that, in 
the end, the experiment succeeded beyond 
our most sanguine expectation. The Pasha 
was delighted with its performance, and has 
taken the apparatus to his palace. I have 
since exhibited to him coal-gas light, which 
I manage much easier, and have drawn out 
my estimates for this light, and oil ; but no 
doubt the latter will be preferred, and I 
soon expect to be at work in putting in 
proper repair the lighthouses of Fanaraki. 
I am anxiously waiting your further descrip- 
tion of Beale's light, which I will also show 
to the Pasha, who takes great interest in all 
these matters." 

Success to the worthy Pasha! — say we, 
— and may the streets of Constantinople 
speedily be lighted with gas! — without 
which preliminary we are afraid Beale's 
light, whose great merit is that it turns 
to account the hitherto useless residuum 
from the retorts, — will be no great ac- 
quisition to Mr. Barlow's patron. 

There are a great variety of interesting 
articles, besides this, in the " Chemical 
Science" department, and also not a few 
which hardly deserve the room they 
occupy — the account of " Donium, a 
new metal found in Davidsoiiite" among 
the number : — such matters are of mo- 
ment only to the parties concerned ; the 
"amber immortalization" of whose names 
is the object in view : it is needless to say 
that the discovery of this " new metal ' 
is of the smallest conceivable importance. 
In the " Natural History" division, we 
have another specimen of the same ridi- 
culous humbug, still more ludicrous. A 
Mr. Wetherell proposes to call an un- 
described cockle shell by the name of 
his friend Mr. Sowerby, while Mr. 
Sowerby, not to be outdone in gener- 
osity, insists upon it that a species of 
voluta, slightly differing from those al- 
ready known, shall be styled " Voluta 
Wetherelli" "as a just tribute" to the 
author of the paper, namely, " the perpe- 
tuatorof the glorious name of Sowerby!!" 
" One good turn deserves another," is an 
old saying, which these worthy natura- 
lists evidently hold in high esteem : but 
their mutual clawings might just as well 
be left in their original obscurity, — the 
interests of science in general would 
suffer but little in consequence, and 
more room woidd be gained in the 
J* Arcana" for really valuable matter. 
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VIRE AT ST. KATHARINE'S DOCKS— 
8PONTANBOU8 COMBUSTION. 

Sir, — The article on spontaneous com- 
bustion by M. Scanlan, Esq., which is 
inserted at page 143 of your 721st Num- 
ber, does not happen to throw any light 
upon the circumstances attending the 
origin of the fire in the St. Katharine's 
Docks, on the 24th May last, yet I am 
sure that most of your readers will feel 
as much, obliged to your " Old Corres- 
pondent," at whose request the paper 
was inserted, as I do myself. The 
nature of spontaneous combustion — or 
rather the numerous circumstances which 
give rise to it — are at present so imper- 
fectly known, that thanks are due to all 
those persons, who will investigate and 
record the facts attending each occur- 
rence, as far as they may be ascertained. 

Vegetable decomposition is a prolific 
source of accident, and the late fire in 
St. Katharine's Docks appears to have 
arisen from this cause. A quantity of 
empty rice bags, known among rag 
merchants and paper manufacturers by 
the name of Gunny-bagging, was lying 
in a heap, on one of the quays in the 
dock, which, having become heated, 
burst into flames about half-past ten 
o'clock of the night stated ; the fire con- 
sumed the bagging, and extended to a 
large stack of barrel-staves that was lying 
on the quay ; having burned through a 
window, the flames entered the cooper- 
age, attacked the joists and flooring, and 
was preying upon a quantity of staves 
on the first floor of the building, when 
the firemen and engines reached the 
spot. The firemen were very prompt in 
tneir attendance, and by dint of great 
exertion in the midst of a most annoying 
smother, they soon succeeded in stop- 
ping the spread of the fire. 

Much alarm was naturally excited, by 
the breaking out of a fire in this place ; 
the most experienced engineers who have 
inspected the buildings of these docks, 
having given it as their unanimous opi- 
nion, that if a fire once gets fairly hold 
of the warehouses, the whole edifice will 
inevitably be destroyed. The docks being 
continually crowded with merchandise, 
generally of the most combustible des- 
cription — the buildings most intimately 
connected throughout, and of the most 
unapproachable description as to dimen- 
sions, height, &c, renders it most pro- 



bable, that a large fire raging in these 
docks could not be checked by any or- 
dinary efforts. 

I cannot omit this opportunity of re- 
ferring to the apparatus, which I con- 
trived about four years ago, in conse- 
quence of the destructive fires which 
took place at Liverpool, and described in 
an article on " The suppression of water- 
side fires" which appeared in your nine- 
teenth volume, page 184. This appa- 
ratus was designed for the purpose of 
securing a prompt and efficient supply of 
water to fire-engines, in situations cor- 
responding to that of the docks in ques- 
tion. The want of some provision of 
this kind was much felt at the recent 
conflagration, and may be more severely 
felt at some future time, if not provided 
in the interim. Perhaps the gentlemen 
who have the superintendance of these 
matters,' will see the propriety of imme- 
diately adopting the protection afforded 
by this simple means, before an extre- 
mity arises. 

The spontaneous ignition of hemp, 
cotton, lampblack, and damp rags when 
collected in a mass, are by no means rare 
occurrences — the process being fermen- 
tation, heating, and ultimately ignition ; 
the same accident occurs more frequently 
with hay when stacked before sufficiently 
dry, as agriculturists know to their cost. 
There are some chemical actions that are 
confined to the mineral kingdom which 
produce the same ill effects, as the spon- 
taneous ignition of coals, owing to the 
presence of iron pyrites, the admixture 
of sulphur and iron filings, &c. &c. ; but 
the accidents from vegetable matters are 
the most frequent, as they have been the 
most disastrous in their effects upon 
society. 

I remain, Sir, 

Yours respectfully. 
Wm. Baddeley. 

June 5, 1837. 

PATENTS AND COPYRIGHTS. 

A bill was passed last Session by Par- 
liament for the protection of patents, 
and another is now before it for the 
protection of copyrights. The one 
enables patentees to secure, for an enor- 
mous sum, the right to their inventions 
for the space of fourteen years, and, in 
very particular cases, on receiving par- 
ticular permission, and paying particular 
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to get that space extended: — the 
other provides, that on a simple registry 
of new publications, with no further for- 
mality and expense than are absolutely 
necessary, the copyright of a work shall 
be secured till sixty years after the 
author's death, no matter when that 
event may take place j so that, in some 
cases, as that of the poet Crabbe, for 
instance, the right may be prolonged for 
considerably upwards of a century. The 
law for the patents was passed not 
without difficulty, and held out some- 
what in the light of a boon the bare 
proposition for the law of copyright has 
been received with enthusiasm, and the 
speech of its proposer, replete with re- 
proach to the legislature, for not having 
adopted some similar measure before, 
has been almost drowned by the legis- 
lature itself, with thunders of applause. 

Why is this great, this enormous dif- 
ference to be made between the protec- 
tion accorded to the genius of the author, 
and that of the inventor ? " Hath not 
an inventor eyes, hath not an inventor 
hands , organs, senses, affections, passions ? 
— Is he not fed with the same food, hurt 
with the same dishonesties, subject to the 
name discouragements, healed by the same 
means as an author is." An author, it 
is said, occasionally confers inappre- 
ciable benefits on the public. So does 
an inventor. An author is sometimes 
deprived of the due reward of his la- 
bours, by his works not being properly 
valued, on their first appearance. Of 
how many an inventor may the same be 
said ? An author — but it is needless to 
pursue the parallel further, — the diffi- 
culty would be to point out a difference 
worth mentioning. 

Yet so it is, that while patentees are 
apparently left to' struggle unpitied with 
all the ills that flesh is heir to, Mr. 
Serjeant Talfourd not only proposes, 
with apparently every chance 01 success, 
to confer on authors, — already in com- 
parison so highly favoured, — a number 
of still additional favours, but maintains, 
that even then, they will be hardly 
treated. In his opinion, the right to 
literary property ought never to termi- 
nate, and we ought still to be paying 
copyright for the works of Shakspeare. 
By the same rule we should still be 
handing over a valuable consideration to 
the descendants of Capt. Savery. Hut in 
ailirming such* a proposition as this, is 



not the Serjeant blinded by his habit of 
seeing things in general with the eyes of 
a lawyer ? — are not his views in reality 
narrow, at the very moment when he 
most supposes them enlarged? What 
is there in the law of property, and its 
descent, so sacred and all-embracing, 
that it should in justice be applied to 
even the productions of intellect itself? 
The political economists justify the per- 
petual transference of land and wealth 
from father to son, on the plea that the 
public is benefitted by their being in the 
possession of an individual, since he is 
likely, from motives of private interest, 
to manage them best, while, if in the 
hands of the public, they would only be 
the sources of strife and confusion. 
This state of things is decidedly reversed 
in the case of literary property, as well as 
patents ; — the interest of the public is 
evidently best consulted by its being in 
the hands of the public, and the attempt 
to continue it in the possession of indi- 
viduals, would lead to those very evils, 
which in other cases, are guarded against 
by that very measure. How are the 
works of Shakspeare, for instance, to 
descend? If by the laws of personal 
property, his different plays would by 
this time have been assigned to as many 
different persons, nay, • perhaps would 
have been split into separate acts and 
scenes ! On great and general principles, 
the law of inheritance, especially as it 
stands in this country, is open to many 
objections. The chief argument for it, is 
its convenience; now in regard to the 
productions of intellect, it has not that 
argument to plead. The effect of it, as re- 
gards them, would probably be bad in the 
extreme. We should not see the posterity 
of Milton and Addison, but the posterity 
of Tonson and Curll, riding in their 
carriages. 

Relinquishing, however, what he con- 
siders the high ground of principle, Mr. 
Serjeant Talfourd descends to that of 
expediency. The present law is, that an 
author may dispose of his copyright for 
the term of twenty-eight years, at the 
end of which it reverts, if he be dead, 
to the public ; if he be alive, to himself. 
It is proposed, in lieu of this, that the 
term assignable shall extend to sixty 
years after the author's death ; the chief 
object being, it is said, to benefit his 
children. In proof of the insufficiency 
of the present term, and the injustice of 
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the present law, the Serjeant in his 
speech adduces several instances, which 
are, it may fairly be presumed, the 
strongest he could offer. He speaks of 
a descendant of Milton, being reduced to 
take a benefit at the theatre, from the 
charity of Garrick ; but this is by no 
means a case in point. That circum- 
stance did not take place till much more 
than sixty years after Milton's death, 
and, according to Serjeant Talfourd'a 

frevious statements, tne copyright of 
aradise Lost was sold in perpetuity, 
the state of the law at that time allowing 
it — so that nothing remains but to blame 
the improvidence of Milton. He men- 
tions tne case of Burns — a name which 
it seems rather singular to find brought 
forward on an occasion like this. " As 
to any remuneration," writes Bums to 
Thomson, in the well-known correspond- 
ence, " you may think my songs either 
above or below price, for they shall ab- 
solutely be the one or the other. In the 
honest enthusiasm with which I embark 
in your undertaking, to talk of money, 
wages, fee, hire, &c. would be downright 
prostitution of 80ul. ,, It ia true, that the 
ideas of Burns in this respect were very 
unreasonable, but perhaps those of the 
Serjeant are hardly less so, in a different 
way. He complains that the public are 
now luxuriating in the works of Burns 
at a cheap rate, because the copyright 
is expired, without considering the loss 
sustained by his descendants. It is ge- 
nerally understood that the publication 
of those works was successful in no or- 
dinary degree, in effecting the object for 
which they were given to the world, of 
raising a fund for the support of his 
family. Such being the case, his ad- 
mirers are surely at liberty to congratu- 
late themselves, that at length, after they 
have for twenty-eight years, been com- 
piled to purchase a dear and bad edi- 
tion of bis works, sent out under the 
sanction of his family, by one who showed 
too little appreciation of his genius, and 
too little respect for his character, those 
works are now offered in all the forms 
of elegance and cheapness, to the Scottish 
peasantry (for whom he wrote, and by 
wham he most wished to be readj and 
edited by biographers and critics, of 
feelings and powers far superior to those 
of Dr. Currie. The name of Coleridge 
is likewise made use of. It is said that 
the copyright of his works having ter. 



minated on his decease, his children are 
now left without an inheritance. Under 
the proposed act their situation would 
certainly have been no better, and their 
father's would have been worse. Cole- 
ridge sold the copyright of his works to 
the booksellers at a time when it was of 
little value ; they would retain it under 
the new law for nearly sixty years to come 
— while, under the old one it reverted to 
him at the expiration of the twenty-eight 
yean, and he was thus in the decline of 
life enabled to derive profit from his 
productions himself. The last name 
which the Serjeant adduces, is that of 
Sir Walter Scott. Surely the prices that 
he received for his works are an ample 
proof, that under the old law, there was 
good rewaru tor successiul literary ex- 
ertion. The unfortunate circumstances 
in which he left his family were the re- 
sult of imprudent speculations, quite un- 
connected: with literary merit, and which 
certainly do no honour to his name. 
Were Lord Wellington unfortunately to 
sacrifice his interest in Strathfieldsaye, to 
a fruitless attempt to support the cause 
of Don Carlos, or to reckless speculation 
in the funds, his Grace's consequent em- 
barrassments, might as well be quoted as 
a proof of the ingratitude of the nation. 
Had Sir Walter Scott lived another year, 
he, like Coleridge, would have derived the 
benefit of the falling in of some of his 
earlier copyrights, and the operation of 
the old act would have shown its benefits 
in another conspicuous instance. 

Such then are the strong cases for the 
new law. Many of them seem to tell 
quite as much for the old one. That 
of Coleridge points out how useful it may 
l>e to protect an author from his own 
improvidence. That of Burns points 
out how an author's family, may not 
prove the best guardians of his fame. 
In fact, this latter consideration is by no 
means an unimportant one. Twenty- 
eight years after an author's death, is 
now the longest period that a copyright 
can by possibility extend to. At that 
time many of his friends and acquaint- 
ance in general, remain alive ; and if in the 
meanwhile his fame has continued ex- 
tending, there is an opportunity of their 
coming forward, and throwing light on 
his works and character ; in which case, 
some editor ten times more enthusiastic, 
and more discriminating than any select- 
ed by his family, might undertake the 
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task of doing justice to his memory. 
Under the new law the long period of 
sixty years after the author's death, will 
have extinguished all an author's contem- 
poraries, before his works become the 
property of his admirers. Had such 
been the rule in times past, we should 
have been deprived of some of the best 
and most entertaining works in our lite- 
rature. Southey's edition of Cowper, 
miserably maimed, as it is, by the with- 
holding of the letters which are still copy- 
right, would be forced to vield the field 
altogether to that of Grimsnaw. Croker's 
Boswell would be an impossibity. Should 
we be able to get a copy of BoswelTs 
Life of Johnson at all ? His son was 
ashamed of the work that gave his father 
immortality, and would, had it been in his 
power, have suppressed, what has justly 
been called, the most entertaining book 
in the English language. 



THE "RUBY" STEAMER. 

Sir, — I beg to transmit you the follow- 
ingaccountofa new steamer, the "Ruby," 
now running on the Thames, as there 
appears to me many things about her 
especially worth the notice of the readers 
of your valuable journal. 

The " Ruby" has been built expressly 
for the Diamond Gravesend Steam Packet 
Company, with a view to great speed and 
ample accommodation; both of which 
have been obtained in a remarkable de- 
gree, as the results have proved. This 
vessel is 160 feet long between the per- 
pendiculars, and 19 feet beam. She 
draws with all her machinery, coals, and 
200 passengers on board, 5 feet water, 
and is propelled by two engines of 50 
horses' power each. Her speed through 
still water, the result of various trials, 
at the mile ground in Long Reach, is 
13^ miles per hour, which is greater 
than has been obtained by any vessel in 
the kingdom, by nearly half a mile. She 
has successively beaten every vessel she 
has competed with, whatever their power 
may be. On several occasions she has 
made the passage from Gravesend to 
London, with the tide, but including all 
stoppages, in one hour and forty mi- 
nutes. Her accommodations are of the 
most perfect description; she has a 
ladies cabin 14 feet long, a saloon 32 
feet, and a fore cabin 32 feet, each most 
elegantly fitted up, with every con- 



venience for the traveller, or the man of 
pleasure. 

This vessel was constructed by the 
Messrs. Wallis of Blackwall, from the 
designs of Mr. O. Lang, jun., of Wool- 
wich Yard, son of the eminent builder 
of that name, and is, I understand, built 
upon quite a novel principle. On the 
whole, she does great justice to the pub- 
lic spirit of the directors of the Diamond 
Steam Packet Company, as they may 
truly boast of having the most commo- 
dious and the fastest steamer afloat; and 
I imagine a trip in this vessel will be 
equally gratifying to the man of pleasure, 
and the man of science. One proof of 
her extraordinary speed, is the fact, that 
against a strong wind and ebb tide, she 
has run the distance from Gravesend to 
the Victualling Office Deptford, in two 
hours, and she is now making four trips 
a day, to and from Gravesend. 
I am, Sir, 
Your most obedient servant, 

Nauticus. 

fires in paris — mr. baddelky's 

FIRE REPORT8. 

Sir, — The table relating to the Parisian 
fires for the last six years, in your last, 
for which we are indebted to the indefa- 
tigable Mr. Baddeley, seems to require 
a few explanatory notes to render it per- 
fectly clear. For instance, — what is to 
be understood by the term " suffocated" 
which heads one of the columns ? Most 
English readers, at any rate, would take 
it for granted that the persons returned 
as " suffocated," were, ipso facto dead, 
did not the last column, that of deaths, 
forbid the supposition — only one fireman 
being returned in the latter, while no less 
than nine are reported as " suffocated." 
The Sapeurs Pompiers of Paris are evi- 
dently of the same breed as the " boys" 
of Donnybrook Fair, who are all the 
more lively for being " kilt" now and 
then. 

Again, what is meant by " populace ?" 
Is the designation intended to compre- 
hend the mob only — the lookers-on, — 
or it is a sweeping term for the whole 
of society who are not firemen, the in- 
habitants of the burning premises, in- 
cluded ? " Populace" refers only to the 
former class; but then there are only 
two distinctive heads, and it can hardly 
be supposed, either, that no inhabitants 
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received injury, or that they should 
not be included in the return ; indeed it 
is not improbable that this second head 
may refer to them only, as the mob can 
hardly have occasion to incur any danger 
in a city, where we are told all the ar- 
rangements for extinguishing fires are in 
such apple-pie order, and where, above 
all, there is a numerous corps devoted 
to the especial service. Any way, cir- 
cumstances considered, the term " po- 
pulace" is of so indeterminate a signifi- 
cation as to render the column in ques- 
tion useless. Perhaps Mr. Baddeley will 
favour the readers of the Mechanics* Ma- 
gazine with the original French word, 
which would probably go far to clear up 
the matter. 

Mr. Baddeley informs us that " the 
small number of firemen killed and 
wounded is attributable to the expertness 
acquired by the men in their daily drills." 
The number, however, appears to be 
anything but small, amounting, as it 
does, to forty-three. As far as can be 
gathered from Mr. Baddeley's reports of 
London fires, this would seem to be 
much greater than our own ratio, not- 
withstanding the number of fires in Lon- 
don is usually three or four times greater 
than in Paris. I do not recollect reading 
of a single fireman being killed during 
the last six years, and only of two or 
three being hurt. True, the numbers of 
the firemen here and in Paris may be 
vastly disproportionate, — but neither the 
table nor Mr. Baddeley's letter affords 
any precise data on that subject. 

While this topic is yet in hands, allow 
me to call Mr. Baddeley's attention to a 
paragraph in your sixteenth volume, re- 
lating to the comparative efficiency of 
the old and new systems of extinguishing 
fires in London. I venture to call this 
gentleman's attention to the passage, 
because it is not the production of an 
" anonymous" writer, but carries all the 
weight which the appending of the name 
of the author ought to give it. It is as 
follows : — " About four or five years 
back, there were fifty fire-engines be- 
longing to the different insurance com- 
panies, stationed in different parts of the 
metropolis ; the present number is only 
thirty-eightandtne reduction in the num- 
ber of firemen, has been in proportion. 
Some of the oldest insurance companies 
have formed a sort of union, or alliance, 
by which they mutually agree to aid and 



assist each other, thereby reducing the 
number of engines and firemen necessary 
to be kept by each. Thus, the co-opera- 
tive system works exceedingly well for 
the insurance companies, but is not equally 
advantageous for the public, seeing that 
the chance of prompt and effectual assist- 
ance, in case of accident, will always be 
in proportion to the number of men and 
engines that are distributed over the me- 
tropolis." {Mec. Mag. vol. xvi., page 311.) 

These remarks are on the face of them 
so clear and convincing, that they seem 
of themselves sufficient to settle the ques- 
tion : but when it is added, that they 
proceed from a gentleman well known 
for his intimate acquaintance with the 
subject, as well as for the deep delibera- 
tion, with which his opinions upon it are 
formed, who shall venture to controvert 
them ? To sum up all in a word, the 
letter from which they are extracted bears 
the signature of " Wm. Baddeley." 
I remain, Sir, 
Yours most respectfully, 

Aquarius. 

Wednesday, 7th Jane, 1837. 



EXPLOSION OK THE BOILER OF THK 
" UNION" STEAM PACKET, AT HULL. 

We have received numerous commu- 
nications, offering suggestions as to the 
cause of the explosion of the boi!er of 
the " Union" steam packet at Hull. On 
referring, however, to the Report of the 
experiments made by the Committee of 
the Franklin Institute on the causes 
of steam boiler explosions (for which 
see Mechanics' Magazine, Nos. 666, 667, 
668, 670, 671, 672, 698, 699 & 705), we 
do not find any probable cause mention- 
ed that has not been anticipated, and 
examined into, by the committee — with 
two exceptions, which we subjoin*. We 
beg to call the particular attention of 
our readers to the recommendations of 
the Franklin Committee, with a view to 
meet the dangers in question (see our 
26th vol., p. 235); in fact, the report 
altogether ought to be studied by every 
one having the responsibility of the di- 
rection of a steam engine, and human 
life in his care. When the coroner's 
inquest at Hull has closed, we shall give 
an abstract of the evidence, as far as re- 
lates to the explosion. 
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Sir, — Allow me to contribute my mite 
in explanation of the catastrophe which 
has unfortunately occurred at Hull. It 
appears to be the opinion of most, that 
the explosion arose from the generation 
of hydrogen gas in the boiler. Now, 
from my experience on this head, I do 
not hesitate to express my conviction 
that such was not the case; and the 
capital experiments lately made in Ame- 
rica (and recorded in your Periodical,) 
fully confirm such opinion. To what 
cause then are we to attribute the effect — 
one undoubtedly of the most violent and 
sudden nature? I submit that it may 
be explained thus: — That the water in the 
boiler had become so low as to expose 
a large flue surface to be unduly heat- 
ed. That, either by design or accident, 
the safety-valve was not then in action. 
Now, we have a quantity of water ready 
to foam by violent ebullition the instant 
the pressure was relieved; and this 
being effected, perhaps by the safety- 
valve opening, or by a partial rent in the 
boiler, the water would boil up and lightly 
cover the flue surfaces, which, either 
having been heated to, or if above, quickly 
reduced to, the temperature of most rapid 
vaporisation, about 400° to 500°, so vast 
an accumulation of steam, would instantly 
occur, that no safety valve, nor indeed 
any thing short of the most open exit, 
could save the boiler from immediate 
destruction. 

I am, Sir, 
Your most obedient servant, 
Thomas Howard. 

London, 15th June, 1837. 



Sir, — Is the chloride of sodium, or 
common salt (left after the vaporization 
of the sea-water in the boiler) decom- 
posed by the great heat arising from an 
insufficient quantity of water in the 
boiler ? In case it is, will not the chlo- 
rine mix with the hydrogen and oxygen 
arising from the decomposition oi the 
steam (occasioned by an insufficient 
quantity of water also), and form an 
explosive mixture, which the heat of 
the boiler may be sufficient to explode ; 
and does not the iron of the boiler assist 
in the separation of the chlorine ? May 
I beg the favour of your calling the 
attention of your scientific readers to the 
subject, as I think a sufficient number 



of accidents by the bursting of steam- 
engine boilers have already occurred to 
justify an inquiry into tne causes of 
their bursting, beyond what may happen 
through inattention or negligence. 
I am, Sir, 

Your obedient servant, 

H. P. J. 

London, 12th June. 1S37. 



COPPER BOILERS. 

Has any such explosion ever occurred in 
a copper boiler ? And if not, does not the 
fact of the safety of these boilers afford ob- 
vious ground for legislative enactment, irre- 
spective of any scientific controversy upon 
the causes of explosion in iron boilers. 

These appear still involved in much doubt ; 
the prevailing opinion of engineers appears 
to be, that the expansive power of steam — 
particularly of low pressure steam, is totally 
inadequate to account for the terrific vio- 
lence of such explosions as that of the Hull 
steamer, and that in such cases the steam 
must have been decomposed by contact 
with some part of the iron boiler at a red 
heat. Formerly, hydrogen gas used to be 
obtained for the inflation of balloons, by 
passing steam through a red-hot iron tube, 
charged with iron wire or nails to facilitate 
the process, the oxygen combining with the 
heated iron, and the hydrogen being evolved 
in the form of gas. This is a familiar illus- 
tration of the well-known fact, that steam is 
liable to be decomposed into its constituent 
gases by contact with iron at a high tempera- 
tnre ; and the impossibility of obtaining hy- 
drogen gas by passing steam through heated 
copper tubes, seems to be equally demon- 
strative of the safety in this respect of cop- 
per boilers for steam engines. 

By the evidence given at the coroner's in- 
quest at Hull, it is proved that the boiler was 
properly filled with water, and that the fire- 
Hues were, therefore, covered by it ; but it 
is generally supposed that the steam gene- 
rated upon the surface of the boiler plates, 
may sometimes prevent the actual contact 
of the water, at particular parts, for a con- 
siderable time, and allow of those parts be- 
coming hot enough to decompose the steam. 

But whatever may be the prevailing theory 
by which the violent explosion of iron boilers 
is explained by engineers, if the fact be, as 
I apprehend it is, that such explosions as 
that at Hull, never occur in the case of cop- 
per boilers, does not the public safety require 
that these should be universally adopted, or 
at least, that they should be so in all marine 
engines }—Correap<mdent of the True Sun. 
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cochran's many-chamberf.d gun.* 



(From the . 

The chambers, or receptacles for the 
charge, are in the periphery of a cylinder 
of about four inches in diameter, and seven- 
eighth* of an inch thick, which revolves 
horizontally on a pivot, bringing each cham- 
ber alternately in a line with the barrel ; on 
the under side, and about equidistant from 
the periphery, and centre of the cylinder, is 
placed a small cone to receive the percus- 
sion cap. There is a cone to each charge, 
having a communication with the powder. 
When the cylinder is charged, each having 
nine charges, the caps are put upon the 
cones, and then the cylinder is put in its 
place, and secured there by a spring. When 
in its place, each chamber, or charge, points 
in a different direction, and each cap is per- 



fectlyprotectedfrom explosion, except theone 
communicating with the chamber in a line 
with the barrel, and after discharging which, 
no further explosion can take place without 
moving a spring, which permits the cylinder 
to make the one-ninth of a revolution, there- 
by bringing another chamber, or charge, in a 
line with the barrel. A person familiar with 
the use of this, having extra cylinders in his 
belt, can easily make thirty shots in a minute, 
as he would only remove it from his face three 
times, to make thirty-six shots. 

The great facility with which it can be dis- 
charged, is not, as will be perceived on read- 
ing Capt. Gordon's letter, its highest recom- 
mendation. The certainty of explosion, even 
after long exposure in damp weather, is of 
the first importance, a quality which it ap- 
pears to possess in an eminent degree. 

The accompanying drawings show the 




positions of the cylinder, in which is repre- 
sented the chambers and the cones for the 
caps. 

A number of certificatei of the per- 
formances of the rifle follow, from which 
we select the following :— 

Cochrane'* Gun tetted in a Battle with 
the Seminole*, in Florida, by Captain 
Gordon. 

New York, March 17, 1837. 

Sir, — Having had very ample opportuni- 
ties of testing the very great superiority of 
your " many-chambered" gun, it affords me 
great pleasure to state, for the public inform- 
ation, that I consider it far superior to any 
other now in use. Its peculiar adaptation to 
the purposes of war, gives it just and strong 
claims to the patronage of the general go- 
vernment. I do not hesitate to declare it 
as my firm and decided opinion, that one 
hundred men, armed with your gun, would 
be equal, in point of efficacy, in battle, to 
one thousand armed with any other. Its 
superiority for hunting purposes is equally 
great, and cannot fail to secure for it the 
public favour. 

The astonishing capability of your gun to 
resist dampness, or injury of its charge, 
when loaded, I consider of the greatest im- 
portance. A very strking and satisfactory 



instance of this manifested itself in the late 
battle with the Seminoles, on Lake Monroe. 
Your gun had at the time been loaded at 
least two weeks — had been taken out on 
one or more excursions, and exposed to the 
dampness of the atmosphere, which in that 
country is very great, and such other causes 
as had made it necessary to discharge and 
re-load all or most of the other arms simi- 
larly exposed ; yet, under these circum- 
stances, without re-loading, yours went off 
in every instance (the whole round of cham- 
bers), as if recently charged. The sim- 
plicity of the machinery, and the great power 
with which it throws its balls, will justly en- 
hance its estimation with all who will take 
the trouble to examine and make trial of 
them. 

In conclusion, I will repeat, that I have 
no hesitation in giving it as my firm convic- 
tion, that your's is by far the most efficient 
fire-arm ever offered to the public, and every 
way worthy of confidence and patronage. 
I am, Sir, 

Very respectfully, 
Your most obedient 
Humble servant, 

W. Gordon. 
Capt. U. 8. 

To Mr. John Cochran, New York. 



* See Mechanict* Magazine, vol. xxvl. p. 412. 
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NOTES AND NOTICES 



VOTK9 AMP VOTICKS. 

Tmtettm nee strange Things.—*' One day, in go- 
ing down Broadway, New York, the carriage in 
which I was stopped for some time, in consequence 
of an immense procession on the side-walk having 
attracted the attention of all the drivers within 
sight. The marching gentlemen proceeded on their 
way with an easy air of gentility. Banners were in- 
terposed at intervals ; and, on examining these, I 
could scarcely believe my eyes. They told me that 
this was a procession of the journeymen mechanics 
of New York. Surely, never were such dandy 
mechanics seen,— with sleek coats, glossy hats, gay 
watch-guards, and doe-skin gloves! I rejoice to 
have seen this sight." Miss Martineau, from whose 
new work on America the above is extracted, might 
have been gratified without going so far from home. 
Can she possibly be ignorant, that her description 
is, to a Londoner, that of something which (at this 
time of year) is continually passing before his eyes ? 
There are only two alterations wanted to make the 
likeness complete. In England, the processionists 
are generally not content with the side-walks, but 
usurp the carriage-way for the nonce, and they also 
contrive to have at least one band of music. 

Beet-root Sugar in America. — The cultivation of 
beet-root for sugar is about to be extended to the 
New World. Deputies from the United States have 
already arrived in France to be initiated in the 
arcana of the process ; and it is expected that if, on 
their return, the plant should be found suitable to 
the soil and climate of the more northern states, a 
great blow will be dealt at the slavery of the south. 
It ought to be added, that, at the very moment of 
their arrival, the beet-growers of France were In 
apprehension of total destruction. In consequence 
of a measure having been introduced by the mi- 
nistry, which would have the effect of bringing 
colonial production in fair competition with that of 
the mother-country. The measure has since been 
modified to suit the views of the now numerous 
class of beet-root cultivators; and, taken altogether, 
the circumstance augurs but ill for the success of 
the American speculation. 

Paris and Brussels Railway.— The inhabitants * 
of St. Quintin have taken the alarm at the conces- 
sion granted to Mr. Cockerill for a railway from 
Paris to Brussels. The line proposed by that gen- 
tleman, it appears, will pass at some distance from 
St. Quintin, whose citizens allege that the circum- 
stance will i>e fatal to the manufactures of the 
place, deprived, as it will be, of the facilities of com- 
munication enjoyed by other localities. They have 
sent in strongly drawn addresses to the powers that 
be, praying for the restoration of the line to Its old 
station, through St. Quintin, as a matter of vital 
importance to their interests. As their town pro- 
duces the same sort of fabrics as Manchester, they 
insinuate that English influence has been at work 
to procure the alteration, and are fortified in their 
idea by the circumstance ot Mr. Cockerell's being 
an Englishman, and also by the fact that the new 
line will be far more convenient for effecting a rail- 
road communication between London and Paris 
— 



than the old one. " If the measure be perseveml 
in," they observe, " the total ruin of St. Quintin 
and its manufactures, will In? the result, and this 
will form the greatest sacrifice which has yet been, 
offered on the altar of alliance with England f* 

New Waggon Steam Drag. — Mr. BoydelL of Dee 
Cottage, near Chester, has invented a locomotive 
engine, which, when fixed to heavy waggons, &c, 
will propel them on common roads at a very rapid 
rate. It was exhibited on Tuesday, and elicited 
the strongest approbation from many scientific and 
practical men who witnessed the trial, and minutely 
examined the machinery. It is applicable to ploughs, 
which it propels with great ease and velocity. — 
Chester Courant. 

Patent Spring Folding Hat.— A new hat has lately 
been introduced into London from Edinburgh, to 
which it was imported from Paris, which is com- 
posed of a skeleton of highly tempered steel springs, 
extended by an internal metallic ring. It is covered 
with felt or silk, and may be formed into any fashion- 
able shape, may be compressed into a very small 
compass, and instantly restored to its original form. 
Open and placed on the head, it resembles other 
hats, and is equally pleasant to wear ; shut, it is 
reduced to the thickness of an inch and a half, 
when it may be carried under the arm, put between 
the coat and the vest, like a portfolio, and will only 
occupy the room of a shirt in a portmanteau. Its 
exceedingly simple mechanism may be adapted to 
various forms, while its durability is declared to be 
equal to that of any other hat : thus, tor the con- 
venienceof travelling and attending crowded assem- 
blies, this invention must be very useful. When 
the hat is to be put on, the metallic ring, which is 
covered with the lining, is pushed towards the in- 
side of the hat ; then the edges of the ring slide 
along the springs, forcing them and the outside 
covering to its proper form, in which, by means of 
a notch in the ring, it remuins extended. When it 
is wished to compress the hat, two of the springs 
must be pressed with the thumb, which make the 
crown come down, and reduce the bat to its com- 
pressed state. 

Waste Lands. — An apparatus has been invented, 
and secured by patent, by which bog and marsh 
lands may be drained with the greatest facility, 
and at an extremely small cost (compared with 
every other known method). At a period such us 
the present, when the means of finding employ- 
ment and food for the Irish poor (the majority, un- 
fortunately, of the Irish population) are occupying 
so large a share of the public attention, an inven- 
tion which offers, like this, a method of speedily 
converting millions of now useless acres into fertile, 
arable land, can scarcely be too highly appre- 
ciated. We have seen a report which was made 
to a public board, by a gentleman deputed to 
witness a trial lately made of the apparatus, in 
which its practical efficiency is attested in the 
strongest terms. The inventor, who is desirous of 
obtaining the co-operation of some monied indivi- 
dual, in bringing the Invention into use. may be 
immediately communicated with, by addressing a 
note to him, to the care of our publisher. 
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bunnett's revolving iron- safety shutters. 



bunnett's revolving iron safety 

• A SHUTTERS. 

Sir, — There is scarcely any thing more 
desirable in populous towns and cities, 
than a ready and convenient method of 
securely closing the houses and shops 
of the inhabitants. The modes that 
have been devised for effecting this pur- 
pose are very various ; but up to a com- 
paratively recent period, most of the 
plans in common use were more or less 
inconvenient— many of them excessively 
clumsy, both as regarded the material 
and the manner of its application. The 
trouble of putting up every night, and 
taking down every morning, from ten 
to twenty heavy wooden shutters, toge- 
ther with the difficulty of finding a suit- 
able place for stowing them away in the 
day-time, were among the most promi- 
nent evils entailed upon shopkeepers by 
the old-fashioned methods. 

The cellar was very often the only 
eligible place of depository, from whence 
the shutters were drawn out across the 
foot-pavement of an evening, to the great 
and grievous annoyance of the pedes- 
trians, with which the thoroughfares are 
at that time crowded. 

Sundry remedies have been proposed 
for these evils, and of several improved 
shutters that have appeared, the most 
recent, and, in my humble opinion, the 
best, are Bunnett's Revolving Iron 
Safety Shutters, for which his Majesty's 
royal letters patent were obtained in 
June last. Although these shutters bear 
a slight resemblance to another invention 
for a similar purpose, they are essentially 
different in a most important particular. 

Bunnett's shutters consist of a series 
of narrow plates or strips of iron, placed 
horizontally, and connected together by 
hinges of a simple construction, rivetted 
on to their under surface, in such a man- 
ner, that the iron plates overlap each 
other, and entirely conceal the hinges 
from external observation; considerable 
advantage arises from this circumstance, 
inasmuch as the hinges cannot be seen 
on the outside of a building ; they are 
therefore not liable to be cut, nor can 
the knuckle-pins of the hinges be re- 
moved. The pieces of metal to form 
the binges are struck out of plate iron, 
and afterwards bent up into the required 
form; each liinge being held to the strip 
forming the shutter by three rivets. 



The knuckles of each liinge being bent in 
opposite directions, allows the strips of 
iron to overlap each other ; at the same 
time, the combined shutter is capable of 
bending over and winding round the 
roller, to which the first set of hinges 
is fastened. This arrangement entirely 
obviates the necessity for cutting away 
any portion of the substance of the shut- 
ter itself. 

Fig. 1, is a front view of a window 
closed with one of Bunnet's patent shut- 
ters, which has a light and elegant ap- 
ce, closely resembling a Venetian 
the resemblance being greatly in- 
creased when they are painted (as they 
should be) green. 

Fig. 2, is a section of the closed shut- 
ter and window frame, by which the 
method adopted for opening and closing 
these shutters will be rendered intelligi- 
ble. An iron roller with a toothed wheel 
at one end, is fixed in suitable bearings 
on «ach side at the top of the window ; a 
worm, or endless screw on the top of a 
vertical shaft, takes into this toothed 
wheel, while the lower end of the shaft 
carries a small bevelled wheel, working 
into another similar wheel placed at 
right angles with it. The axle of the 
last bevelled wheel is squared off for re- 
ceiving the handle, the turning round of 
which raises or lowers the shutter. 

The compact form of these shutters 
requires no deviation from the present 
mode of building, but that of placing 
the lintel over the window a few inches 
higher than usual, to admit the shutter 
when rolled up, as it is shewn in fig. 3, 
which is an interval view of the sashes 
and frame, with the shutter out of use. 

Fig. 4, represents an iron fire-proof 
safe, for the protection of books, deeds, 
manuscripts, &c. The sides and other 
parts of the outer safe are formed of 
patent corrugated iron, leaving an air 
space between that and the inner safe, 
for the purpose of rendering them fire- 
proof. If desired, it can be covered 
with an ornamental casing of thin wood- 
work, so as to combine a neat and ele- 
gant appearance with great security and 
facility of extensive arrangement, the 
contents being instantly secured from 
curiosity or theft by the application of a 
good patent lock. 

The same principle may also be ad- 
vantageously resorted to in fitting up 
valuable libraries ; it is equally well 
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adapted to the front of glass cases. Sec. 
containing jewellery, or other valuables. 
As a temporary partition, for the division 
and protection of shops, the iron shutters 
will be found superior to every other 
contrivance. 

The ends of the shutter slide up and 
down in two metal grooves, one on each 
side of the window-frame ; there are two 
steady-pins in the window sill, which fit 
into corresponding holes in the lowest 
bar of the shutter ; on the inside of this 
bar, one or more square holes are made 
for the reception of self-acting spring 
bolts, which catch the shutter on its de- 
scent, and most effectually prevent its 
being raised by any force either internal 
or external, until they aYe withdrawn. 
These bolts may be replaced by locks, 
where the shutters are not to be opened 
but in the presence of the owner. 

Among many other advantages offered 
by this ingenious invention, the follow- 
ing are some of the most striking : — Per- 
fect security in all situations against both 
fire and thieves; the simplicity of con- 
struction, and the nature of the materials 
employed, which ensure their continu- 
ance in good and efficient working order ; 
the short space of time required to open or 
close them (a few seconds), and the ease 
with which it is accomplished, enabling 
even females or children to manage them 
without any liability to accident. They 
are equally adapted to the house of busi- 
ness or private residence, the absence of 
inside shutters allowing the windows to 
be finished in any way that taste or ne- 
cessity may dictate. 

In the mansions of the nobility and 
gentry, where many windows remain 
closed a considerable part of the year, 
the protection of the sashes and frames 
from the effects of the weather, sun, &c. 
will be an object of consideration, inde- 
pendently of the security afforded against 
the attacks of robbers, or of riotous as- 
semblage. 

Another most important advantage 
would be gained by fixing these shutters 
to fire-places generally, so as to fall in 
front of the stove when fires are left, or 
extinguished for the night, and thereby 
preventing those accidents which fre- 
quently arise for want of such a pro- 
vision. In the event of the chimney 
taking fire, the shutter would enclose 
the falling particles of ignited soot, and 



by stopping the draft, extinguish the fire, 
thereby removing the cause of danger. 

Although the first year of Mr. Bun- 
nett's patent is not yet expired, his shut- 
ters have already come into very exten- 
sive employment; two, of a large size, 
have been put up lately at Mr. Riddle's 
patent ever-pointed pencil manufactory, 
in Blackfriars Road. 

I remain, Sir, 

Yours respectfully, 

Wm. Baddeley. 

May 26, 1837. 

MR. SHIRES' ORRERY. 

Sir,— The following is an account of the 
much admired scientific orrery discover- 
ed by William Shires, early in the year 
1836, which one of the Royal Society 
has of late got scent of, and attempted to 
pirate; but from his imperfect know- 
ledge of it, his solution is incomplete. 
That it is Mr. Shires's discovery, is well 
known to the Secretary of the Western 
Institution. Newton's Principia, though 
the most valuable of all known works, 
has been void of a reason for his impul- 
sive force given to planets, and drawn into 
orbits by the attraction of central bodies. 
But since they all move in a like manner, 
and with velocities inversely as the square 
roots of their distances from their centres 
of motion, this gave rise to the follow* 
ing solution, viz., that there is a fluid 
about the fixed star Regulus, and the 
sun, like unto a line about two pullies, 
and extending in a plane, which gives a 
diurnal rotation to the sun, and annual 
motions to primary planets about him ; 
which fluid received by the sun, is im- 
parted to the primary planets, that give 
diurnal motions to the primaries, and 
revolve moons about them. No such 
fluid, however, is imparted from dark 
bodies, and hence moons have no such 
diurnal rotations as primaries have. By 
following out the above theory, all plane- 
tar)' motion may oe easily accounted ior. 
The inclination of the axes of planets to 
their orbits, will be found to arise from 
a magnetic effect. 

The Orrery. — Let R represent the fix- 
ed star regulus; S, the sun; P, the 
primary planet ; m, the moon ; m A, the 
moon's orbit ; and B D, the orbit of P; 
and let the lines about them be strings 
representing the fluid. Then the rota- 
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tion of R will turn all parts of the system 
in a like direction, shewing the motions 




in all our systems, viz., solar and lunar 
to arise from the rotation of R. All 
which holds good by dynamics, which 
solution has been tried by your humble 
servant, 

William Shires, 
Teacher of Mathematics. 

i • 

MR. MACKINTOSH'S ELECTRICAL 
THEORY. 

Sir, — Mr. Mackintosh tells me, No. 712, 
that I have made a furious attack upon 
Mr. Thome's geological observations, 
without offering one geological argument 
in support of my opinions, &c. I must 
here inform Mr. Mackintosh, that I 
brought astronomical facts to bear against 
his geological suppositions, as I consider- 
ed it would be better to reason from well 
established facts than to oppose guess 
work with guess work arguments; for I 
still hold, that the arguments that he 
or his supporter, Mr. Joshua Thome, 
have brought forward in support of the 
*tory of the five moons, are all derived 
from the science of guess work. 

Mr. M. informs us, that his electrical 
theory of the universe has received the 
commendations of several eminent pro- 



fessors, among whom is Professor Fara- 
day; and that his general news have been 
adopted by more than one professor in 
the University of Cambridge. Professor 
Faraday, in his own department of sci- 
ence, has, perhaps, no superior. But 
with regard to his astronomical or geo- 
logical attainments, I have never heard 
that he was famed for either. Indeed, 
the Professor is sometimes rather rash 
in giving opinions upon subjects that he 
has not duly considered. I might refer 
to some of me Numbers of the Mechanics' 
Magazine to bear me out in this asser- 
tion ; and with regard to the opinions of 
one or tivo of the professors of Cam- 
bridge, I dare say three or four of them 
might be found that know as much about 
the subject, as their great grandmothers 
did, aye, and would have no objections 
to see the bust of Newton kicked down 
and that of Mr. Mackintosh put in its 
place. But, Mr. Editor, the only part 
of the electrical theory of the universe 
which I have yet interfered with, is, that 
the earth, at one period, must have been 
attended by five moons, four of which, 
at the same or different periods, have 
been precipitated upon the earth. Now, 
I will ask Mr. Mackintosh, does Profes- 
sor Faraday, or any of his Cambridge 
supporters, believe in this part of his 
system ? If they do so, I dare say they 
will find no difficulty in admitting the 
truth of all the rest of his system. In 
that case, I would advise Mr. M. to at- 
tend at Liverpool at the next meeting of 
the British Association, and lay the 
whole subject before that learned body. 
This would be the most effectual method 
of bringing the whole matter to a final 
issue. I shall now, Mr. Editor, with 
your leave, address a few words to your 
geological correspondent, Mr. Joshua 
Thome. 

Mr. Thome asks me upon what autho- 
rity I found my assertion, that the quan- 
tity of matter in the moon is to that in 
the earth as 1 to 71, and from what 
equation (!) I derive my authority ? Had 
this question of Mr. Thome's been put 
before Newton wrote his Principia, it no 
doubt would have been a poser. But at 
the present time, aye, ana for 100 years 
back, the principles of this equation (as 
Mr. Thome styles it) are as well known 
to every student in physical astronomy, 
as that the three angles of every plane tri- 
angle are equal to two right angles is known 
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to everyone that has attentively read the 
First Book of Euchd. From this ques- 
tion of Mr. Thome's, it is pretty certain 
that his head is not over-burdened with 
physical astronomy. " Again," adds 
Mr. Thorne, " is he (a Country Teacher) 
assured that the moon is a solid body, 
and that its solidity (density he should 
have said) is the same as that of the 
earth ? or is he assured that the earth 
itself is a solid body ? " This second ques- 
tion of Mr. Thome's has no pretentions 
to originality. It has lately been much 
discussed by some of our ablest philoso- 
phers and mathematicians ; and some of 
them contend, that our earth is of a 
cavernous structure, as the mean den- 
sity of the whole mass is only about 
five times that of water, or double that 
of its exterior crust, if the general mate- 
rials were the same. Then, according to 
the laws of compression, the condensation 
towards the central parts would cause 
the general density of the whole mass to 
be much greater than , what observations 
have determined it to be. It is there- 
fore inferred, that our planet, to a great 
extent, must be of a cavernous structure. 
But be that as it may, by knowing 
the mean density and magnitude of the 
earth, we can determine the absolute 
weight of the general mass; and the 
same can be done with respect to the 
moon. When I calculated (No. 712) 
that in the event of a collision of the 
earth and moon, and that if all the mat- 
ter in the moon were equally scattered 
over the whole surface of the earth, the 

S resent surface of our planet would be 
uried 18$ miles by the matter contained 
in the moon — I might also have added, — 
and the mean weight of that covering 
will be equal to the mean density of the 
generalmasscontainedinthe earth; orthat 
every square foot of surface on the earth 
would sustain a pressure of 13,627 tons. 
True it is, I made the calculation upon 
the supposition that the moon is a solid 
body ; but suppose it is cavernous, and 
that the dimensions of the hollow parts 
are equal or greater than those of the 
solid parts — what then ? It would di- 
minish the depth of the covering; but 
its weight would remain the same, that 
is, every square foot of surface would 
have to sustain a load of 13,627 tons.* 



* One mile — 5280 feet ; hence 5280 x 18 5 x ft ^ 
4SS4UOOU0 ounces avoirdupois = 13627 ton* 4 cwt. 



Mr. Thome states, "allowing the sup- 
position that the moon is a solid body, 
the equation (!) of the Country Teacher 
is wrong. If he were to compute the 
solid contents of the increased diameter 
of the earth (18.5564 miles), and the 
solid contents of the moon (allowing it 
be solid), and inform your readers which 
would contain the most matter, and what 
was the difference — if he will do this, I 
may, perhaps, (wonderful condescen- 
sion), look at his equation (!) again." 

The above quotation puts criticism to 
the blush. To calculate the solid con- 
tents of a mathematkfal line is a problem 
which I am sure w.as never thought of 
before by mortal man. Again, he says 
18*5564 miles is the increased diameter 
of the earth. Now, I should think that 
it requires very little knowledge of 
arithmetic to discover that 37" 1 128 miles 
will be the increased diameter of the 
earth. If Mr. Thome cannot under- 
stand my solution, that is not my fault. 
Sure I am, Mr. Editor, none of your able 
mathematical contributors can dispute 
its accuracy. I might with very little 
trouble shew Mr. Thome, from some of 
the observations he has made in his 
letter about solidity and density, &c, 
that he ought to have studied the sub- 
ject a little more attentively, before he 
promulgated the strange opinions he has 
formed concerning these matters. Mr. 
Thorne asks me to take a stone, and 
throw it on the ice, and I will find, if 
the ice be not too thick, or the stone 
thrown with too great force, that it will 
stick in the ice, part being imbedded 
and part exposed to view, in proportion 
to the thickness of the ice, or the force 
by which the stone was thrown. " Just 
so, I think, would be the condition of a 
moon, if it fell to the earth's surface," 
&c. I thank Mr. Thorne for this hint, 
for I find it will furnish me with mate- 
rials fully more fatal to the moon-drop- 
ping system, than any that I have yet 
adduced. But this, and some other ob- 
servations, I will make the subject of 
another communication. 
I am, 

Mr. Editor, 

Yours, &c. 
A Country Teacher. 

May 25, 1837. 
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GEOLOGICAL EVIDENCES OP MR. 
MACKINTOSH'S ELECTRICAL THEORY. 

Sir, — In my last I alluded to the cause 
of the contortion of the strata of the 
earth, and promised a reference to the 
state, and the observed phenomena, of 
the coral islands. I will now first con- 
sider their nature and condition, and 
then trace the cause of the alterations of 
the relative levels of the land and sea, to 
the magnetic influence, as well as those 
changes produced by the precession of 
the equinoxes. 

Many of the islands to the south of 
the equator, and between New Holland 
and the west coast of America are de- 
cidedly of the coral formation, produced 
by the tribe of molluscous insects, called 
polyparies. It is well known that these 
insects cannot build their stupendous 
edifices above the level of the sea ; and 
as many of the islands do rise consider- 
ably above its level, it becomes philo- 
sophers to enquire into the probable 
cause of the elevation. The coral rocks 
round Tongataboo are ten feet above 
high water mark, while the island itself 
rises from sixty to seventy feet higher. 
At Eora, coral rocks have been observed 
300 feet above the sea; and in the most 
inland and elevated parts of Owhyhee, 
coral is also observed. Now the causes, 
which have been hitherto assigned for 
these effects, are volcanic agency and 
the existence of central heat producing 
expansion, and a consequent upraising 
of the strata. The idea tnat the sea has 
sunk in that part of the globe, has been 
ridiculed as being an extravagant hy- 
pothesis. 

It is true, that there are many active 
volcanoes at present existing in this 
part of the world, as, for instance, those 
of Owhyhee, (including that remarkable 
one of Monte Roa) Tanna and Amboyna 
of the New Hebrides, the Marian isles, 
and several groupes to the north of the 
Marians, whose names indicate their na- 
ture as Volcanic island, Sulphur island, 
&c. One would suppose that such a 
number of volcanoes would be sufficient 
to ensure a stability to the surrounding 
isles, and serve as outlets to any quantity 
of matter which might be expanded in 
the interior of the earth. In the depart- 
ment Calvados, in France, madrepore 
edifices exist of immense extent and 
thickness, high above the level of the 



sea ; now, if the islands of the Pacific 
Ocean were elevated by the influence of 
volcanoes, or by central heat, — so also it 
must be allowed was the department of 
Calvados. But if there is such a con- 
tinual rise of the land, immense abysses 
must be formed in the interior of the 
globe; and if the earth still goes on 
upheaving and expanding, the abyss will 
be fully sufficient to contain the chaotic 
ocean of Werner. 

This is the present condition of the 
coral islands, and now we will trace the 
cause of their change. Though central 
heat and volcanic agency may disrupt 
the strata, and alter the condition of the 
earth's surface ; still I think they have 
not been the cause in all cases ; and we 
may, in the case of the coral islands, riud 
a simple and more gradual, but equally 
effective, cause. It is the leading feature 
of the theory I am advocating to attri- 
bute the state, as well as the motions, of 
the planets to electrical causes, of which 
magnetism and galvanism may be styled 
modifications. The phenomena of mag- 
netic influence have hitherto been but 
badly understood, and most discoveries 
relative to it are of very modern date. 
Since the discovery of the variation by 
Columbus, 1492, and the dip by Norman 
in 1576, Descartes with HaUey, Leonard 
Euler, &c, endeavoured to fix the posi- 
tion of the magnetic poles, but they nave 
in a great measure failed, owing to their 
not being fully acquainted with the na- 
ture of the variation. The position of 
the magnetic poles has now been deter- 
mined for some time, both by theory 
and observation ; and the revolutions of 
the magnetic poles seem to be the causes 
of various elevations and depressions of 
the waters, which will account for many 
geological phenomena. It appears from 
the numerous accounts of inundations 
which history records, that while the 
magnetic points approach the meridian 
of any place, the sea seems to gain upon 
the land, and when the magnetic point 
recedes from the meridian of any place, 
the contrary is the case. Since tue year 
1657, the magnetic points have been ap- 
proaching the meridian of Greenwich; and 
if we peruse historical records, we shall 
find that the waters have risen under that 
meridian. The continual increase of the 
waters of the Baltic Sea and the German 
Ocean would warrant this conclusion; so 
that while the two magnetic points are 
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approaching the meridians of Dover or 
Vineta, (as they do at present) tlie waters 
will be found to rise in those places. 
But what the sea gains on tins side of the 
globe, it must lose on some other, for it 
would be improbable, nay, impossible, 
for the sea to rise in every part at once ; 
and we accordingly find, if we look to 
those parts from whose meridian the 
magnetic point is receding, that the 
coasts bear evident marks, either of ele- 
vation of the land or of a depression of 
the waters. In the Pacific Ocean there 
is a space from whence both magnetic 
points have now a retrograde motion, 
and in this space the waters continue 
to fall. Captain Cook after describing 
the elevations and situations of various 
islands, with their appended coral rocks, 
says, speaking of the peninsula of Cape 
Denbigh, " It appears that this peninsula 
must once have been an island, for there 
are evident marks of the sea having once 
flowed over it, and even now it appears 
to be kept out by a bank of sand, stones 
and wood, thrown up by the waves. By 
this bank it was evident that the land 
was here encroaching on tlie sea, and it 
was easy to trace its gradual formation. " 
Now here is a case on the authority of 
an acute observer where the land was 
gradually encroaching on the sea; and 
the peninsula referred to is similarly si- 
tuated to the volcanic isles I have before 
mentioned,— and the sea retires in both 
the instances. In two cases so nearly 
alike we are justified in coming to the 
conclusion, that they are the result of the 
same cause; and if Captain Cook v\ as 
right in his observations, we may con- 
clude, that the sea is, at present, gra- 
dually retiring from the Pacific Ocean, 
and the land is being elevated above the 
sea level by the depression of the waters, 
and not by a central expansive power, or 
a volcanic agency. 

Then, if the question be asked, why 
the waters rise in this part and fall in 
others? it is plainly and simply answered 
by a reference to the powers of electricity. 
The same powers, and the same laws, 
which guide the planets in their courses, 
guide also the tioods and tides of this 
earth; and although magnetism, as a 
science in its infancy, is not fully un- 
derstood, we have every reason to be- 
lieve its nature to be the same as elec- 
tricity or galvanism. The fact that the 
waters rise at any particular place, when 



the magnetic point approaches its meri- 
dian, cannot be controverted ; and to 
what else are we to attribute that rise 
but to that magnetic or electrical influ- 
ence r . . . i ' ■ 

I have in my several letters collected 
what I consider to be undisputed facts. 
I have referred your readers to the 
rapidity of various convulsions, to the 
enonnous pressure exerted at the time 
of such convulsions, and to the contor- 
tion of the strata; and in the present 
letter, referred what has been heretofore 
attributed to sudden upheavings to the 
depression of the waters occasioned by 
electric action. In my former letters, my 
object was to shew that the power ex- 
erted by the fall of a satellite was a fit 
and fair representative of the cau.se which 
has produced the phenomena referred to; 
and in the present letter, that electricity 
is the cause of the water rising and de- 
composing the hardest rocks, whereby 
their particles are carried to the lowest 
level they can find, to be formed into 
fresh beds of sandstone, replete with the 
remains of the more recent animal and 
vegetable life. 

I will again hint to your correspon- 
dent, the "Country Teacher," the fallacy 
of his equation. If he will turn to. page 
360, No. 681, of the Mechanics' Maga- 
zine, he will find an extract from Dr. 
Wilkinson, who says, that the mass of 
the earth is to the mass of tlie moon as 
1 to 49.22. But the " Country Teacher" 
says, it is as 1 to 71. &o here are two 
mathematicians, who have come to quite 
a different conclusion on the same point; 
and I will not take upon me to decide 
which is right. 

I was revolving in my mind, a short 
time ago, the probability of the comets 
eventually becoming planets, when it 
occurred to me that they might liave a 
transparent nucleus. Most astronomers, 
who have examined cometary bodies, say 
they have no nucleus ; because stars of 
the smallest magnitude can he seen 
through them, though Sir J. Herscnejl 
says, that in some a small nucleus may 
be observed. I was led to this consider- 
ation, by referring to the liquefaction 
of gases by pressure. Now, if the 
comets are composed of something re- 
sembling the matter of the earth, I con- 
ceive those particles in the interior would 
undergo a considerable pressure, anil con- 
sequently be liquified. I think this idea 
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might be carried out much farther, and 
I thus prematurely refer it to the con- 
sideration of your readers, hoping some 
use may be made of it, perhaps by Mr. 
Mackintosh, or some other person, in 
support df the electrical theory. 
I remain, Sir, 

Yours respectfully, 
Joshua Thorne. 

May 27, 1837. 

THE MARQUIS OF WORCESTER AND 
DE CAUS. 

Sir, — Perceiving, among some very 
just remarks made by you on the 
" British Annual" and the " Annuaire 
par le Bureau des Longitudes," a few 
allusions to De Caus and the Marquis 
of Worcester, relative to their claims to 
the invention of the steam engine ; the 
following additional observations on the 
same subject may not, I trust, be unac- 
ceptable to your readers. 

The work of De Caus is assigned to 
the year 1624, but from a careful exa- 
mination of several copies of the original 
French edition, I have, I think, collected 
evidence sufficient to prove, that it was 
not published for some years afterwards. 
On applying for the opinion of several 
friends eminently versed in bibliography, 
I was unanimous! v informed that it was 
not printed on tne continent, but in 
England ; and with respect to its date, 
it varied from 1640 to 1650. Many 
copies have the plain title " Nouvelle 
invention de lever Peau plus haut que sa 
source, avec quelques machines mour antes 
par le moyen de Veau, et un discours de 
la conduit d'icelle. Par Isaac de Caus, 
ingenieur et architecte, Natifde Dieppe," 
and some have an ornamented border 
with the same title, but one which is in 
my possession, and two more that I have 
seen, have ornamented borders, and the 
same title at the bottom, " Imprime a 
Londre Van 1644." The contents of most 
of those title-pages, which have the border, 
vary a little in their orthography, but 
some are entirely altered ; another copy 
in my possession is thus entitled ; " In- 
structions mathematiques pour la jeune 
Noblesse, ou Bref traxte de Geometrie 
Arithmetique perspective Fortification." 
Now the only method, in which I can ac- 
count for this, is, that the work was 
printed in London a very few years be- 
fore 1644, and obtained these diflerent 



title-pages from some convenience of the 
bookseller. 

The translation of De Caus's work 
was not published till 1659, and there- 
fore some, believing Worcester's asser- 
tion, that his self-styled inventions "were 
set down in the year 1655/' have infer- 
red that he has not taken any hints from 
it, but from what has been said above, it 
is very evident that abundant opportu- 
nity was afforded for his complete pe- 
rusal of it, and many examples of inven- 
tions, similar in character, might be 
mentioned. 

Some of the French scientific journals 
of the present day are endeavouring to 
show that the name of De Caus ought 
to be substituted for that of the Marquis 
of Worcester, as giving the first sugges- 
tions of the steam engine ; but, on a 
careful and impartial examination of the 
claims, which each possesses, no one will, 
I think, be induced to grant either the 
slightest pretence to the right of having 
given a suggestion of any one principle 
in common with those of the steam 
engines of the present day. 

I remain yours, 

J. O. H. 

HYDRAULIC WEIGHING MACHINES. 

Sir, — In your Magazine of this day I 
find a communication signed "I. P. H.," 
seeking information respecting hydraulic 
weighing machines. 1 am the inventor 
of that made public by the firm of Haw- 
kins and Co., and can satisfy " I. P. H." 
that my machine is not only the original, 
but the best of the two. On referring to 
my books, I find I commenced selling 
them in January, 1825, — just ten years 
before " I. P. H." sent his to the Society of 
Arts. As 44 1. P. H. "very justly observes, 
friction is the difficulty in making them 
act— and what will he say, when I tell 
him that my machines have an upright 
rod or axis, fixed to the bottom of the 
outside cylinder passing up the centre of 
the floating cylinder, so inclosed in tubes, 
that it never gets wet, only touching two 
rings well oiled ? Consequently, the ex- 
terior and interior cylinders never come in 
contact, or cause friction ; besides, the 
slightest impulse makes the floating cylin- 
der revolve on its axis, and by this means 
it is sure to indicate correctly. I have 
no hesitation in saying, that my one axis 
or rdd working in oil, must be very su- 



EXPLOSIONS IN COAL MINKS. 



185 



perior to " I. P. H.V two rods work- 
ing in water; and that being the only 
fault he found in ray machine, I trust 
he is satisfied on that head. I must 
take the liberty of setting your cor- 
respondent right as to the principle 
of the machine. It has nothing to do 
with either the hydrostatic bellows or 
hydrostatic press, but merely the well- 
known rule, that a floating body dis- 



places exactly its weight of water ; and 
in the weighing machine, as the water 
cannot escape it runs up the sides ; the 
pressure of the column of water thereby 
formed floating the cylinder. 

I am, Sir, a subscriber to your Ma- 
gazine from its commencement, and 
your obedient servant, 

: ' koBERT WlSS, 
10th June, 1837. 
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Sir, — From the great personal coii- 
venience I have myself experienced, in 
the use of the ingenious little instrument 
of which a sketch accompanies this com- 
munication, I feel assured that I shall be 
rendering an important service to all 
such of your numerous readers as are 
draughtsmen, by introducing it to their 
notice through the medium ot your pages. 
The drawing, which is the full size, re- 
presents Messrs. Cooper and Eckstein's 
patent pencil pointer, which they have 



appropriately termed the Styloxynon ; it 
consists of two sharp tiles neatly and 
firmly set together at right angles in a 
small block of rosewood. 

The instrument thus formed, speedily 
produces a most delicate point to Black 
Lead, Slate, or Chalk Pencils, and 'will 
be found generally useful for renewing 
the points of various other articles that 
are in common use. 

A point as fine as that of a needle, may 
be given to good H H or H II H pencils, 




by means of the Styloxynon, and this in- 
strument will be found an invaluable ad- 
dition to the drawing table of Architec- 
tural and Mechanical draughtsmen in 
particular, as well as for artists generally. 
The mode of using it is merely to rub 
the pencil carefully backward and for- 
ward with the point slightly depressed in 
the angular groove, turning the pencil 
round at the same time between the fin- 
ger and thumb, when a 



jvarl asrqo") 
point will be produced, which by occa- 
sional recourse to the Styloxynon may 
be maintained at pleasure. 

When a new pencil is first used it 
should be roughly j>ointed with a knife 
before employing the Styloxynon. 

I remain, Sir, : > .».-• 
Yours respectfully, 

Wm. Baddeley. 



Wellington Street, Hlackfriars Road 
May 3Ut 1837. 
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EXPLOSIONS IN COAL MINES — THE LATE ACCIDENT AT THE WALLSEND 

COLLIERY. . f.\ • 

• • • * • , 

Sir,— While every one, at the present bodily labour, should be inseparable from 

day, is willing to place a high value on the miner's avocations, may, from its 

our abundant supply of coal fuel, few nature reasonably be concluded, but that 

seem to consider that it solely obtainable a constant risk of life must necessarily 

by bodily labour of the severest kind, be added, is, I trust and hope, without 

1 risk if life. That severe any proper foundation. 1 am led to this 
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belief, from some practical knowledge of 
coal mining operations, and a careful pe- 
rusal of the volume published by the late 
Parliamentary Committee, on accidents in 
mines — entitled, " Report and Minutes 
of Evidence, &c." This work appears to 
me a most valuable document, taken 
altogether as a fair exposition of the pre- 
sent state of coal mining in Great Britain. 
The Report is not, perhaps, in itself of 
so decisive a character as the evidence 
warrants, yet, as it removes a great 
stumbling block in the way of a safer 
mode of working coal mines — the mis- 
taken notion that the Davy Lamp is a 
sufficient protection against the ignition 
of an inflammable atmosphere, it ought 
to be received by the miner with great 
thankfulness, notwithstanding its many 
defects in other matters. I must, how- 
ever, add, and I do so with regret, that 
this volume, though of two years' date, 
is, at present, little better than a sealed 
book to those whom its contents most 
affect, and that too, not from its price 
alone. That there should be in any 
quarter a disinclination to give publicity 
to that which might prevent the frequent 
destruction of their fellow creatures, un- 
der the most terrific forms of death, is 
much to be deplored and condemned. 
Happily, while a publication like yours 
exists— -devoted to the just interests of 
the working classes, that cannot long be 
hid from them, by which they might be 
benefitted. 

Having prefaced so far, I shall pro- 
ceed to the point, to which I most 
particularly wish to draw the atten- 
tion of your readers, whether practical 
or theoretical miners. It appears that 
the Committee, in despite of their powers, 
found it no easy task to get the return of the 
persons destroyed in coal mines, during 
the last twenty years, from the coroners 
of the coal districts. And after all, they 
state, that they have reason to believe such 
returns fall far short of the full number. 
However, notwithstanding this, they have 
been able to arrive at one important fact, 
namely, that taking eighteen years before, 
and eighteen years since the introduction 
of the Davy Lamp, the violent deaths 
in coal mines, during the latter period, 
have beennearly one-fourth more. Against 
this adverse position of the Lamp, are 
placed the circumstances of more coal 
oeing raised, and mines of a more fiery 
kind being in constant work. This, 



however, is not, I contend, a projier way 
of meeting the point at issue, which is, — 
ought, or ought not, the Davy Lamp to* 
be trusted? For, if it be, as long af- 
firmed, safe in an inflammable atmos- 
phere, what has the working now of 
mines, of a more fiery nature than were 
before worked, to do with the matter ? 
It was given to work fiery mines ; 
and it is absurd to say that it is ever 
used in any other — its want of light 
makes it an article of necessity, not of 
choice, in this respect. That it must be 
considered as a faulty instrument, and, 
that even while its parts are perfect, it will 
not resist the passage of flame, cannot be 
denied; and that it will not, as fully 
proved, do so, ought to be fully known 
to the thousands who still are allowed, 
nay, forced, to look to its protection 
in their perilous labour. Ana, if taken 
as a partial protection, it is imperative 
that those, whose lives are placed in im- 
minent danger, if its powers be exceeded, 
should know how far that protection ex- 
tends—for there is great uncertainty in 
its protection, even in its most common 
uses. Thus, it should never be heated 
beyond dull redness j never exposed to a 
current of explosive air. How human care 
can always guard against either contin- 
gency, remains to be found. It has never 
yet been able to do so. Or how have so 
many destructive accidents happened? 
The tale is no longer to be told, that 
they arise from the neglect of the vic- 
tims. The late dreadful one at the 
Wallsend Collery is a case in point. All 
the Lamps were found, after that ac- 
cident, in a state as perfect as hands 
could make them. Let the coal owners, the 
coal viewers, and the coal workers reflect 
on this particular case. This, amongst 
many, is one that tells those, who profess 
a belief in the safety of the Davy Lamp, 
that they are upholding a most destruc- 
tive fallacy — and those, who still trust in 
its protection, that they lean on a broken 
staff. 

There are many other matters con- 
nected with this subject, which I would 
willingly notice, and will do so shortly, 
if you consider my present communi- 
cation worthy of insertion. In the 
meantime, I wish to impress on the minds 
of all interested in this subject, and all 
the human race, that a better protection 
against explosion in coal mines than the 
Davy Lamp is required, and ought to be 
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diligently sought, — but with this reser- 
vation, that, as coal mines are'not opened 
by their owners for amusement or phi- 
lanthropy, whatever would materially 
lessen tne gains of this pursuit must be 
considered impracticable. 

Your constant reader, &c. 

Carbon. 

May 30, 1887. 



8ELP-EB0ISTER1NG SURVEYING 
INSTRUMENT. 

Sir, — I observe in your last Number a 
notice of a new French surveying instru- 
ment, which lays down ou paper a section 
of the country, over which it is made to travel. 
Be it known, however, for the honour of 
England, that in 182$ a very ingenious in- 
strument, designed for precisely the same 
purpose, was submitted to the Society of 
Arts by Mr. George Edwards, of Lynn, 
who was rewarded for it with their gold 
medal. The inventor called it a Klinograph. 
Its principle is this : paper being fixed on a 
drawing board, a small dotting wheel is 
made to travel along it, by means of a rota- 
tory motion, communicated from one of the 
carriage wheels. The dotting wheel is also 
made to assume various angles with the 
horizontal line, according to the inclination 
of the road, by an ingenious train of me- 
chanism connecting it with a heavy pendu- 
lum. By the combination of these two 
motions, a section of the ground is dotted 
on the paper. It will be observed, how- 
ever, that the wheel depends for its forward 
motion, as well as for the correct delineation 
of slopes, upon the hold it takes of the paper. 
Is not this an objection? 

I remain, Sir, 

Your obedient servant, 
J. R* 

London, 29th May, 1837. 




An article in the Nautical Magazine, for 
March, furnishes the following notice of 
preparations, which are making in reference 
to the establishment of regular steam packet 
comunications between this country and the 
United States. The boats, it will be seen, 
are to be of extraordinary dimensions, with 
machinery of corresponding power. 

There are two vessels at present building 
to run direct from Bristol and London to 
New York. The great Western Ship Com- 

* We shall be obliged to our correspondent, if be 
will favour us with a description of the machine re- 
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pany's vessel is building at Bristol, and is of 
the following dimensions and power : — 

Length between perpendiculars 316 feet. 

Beam &} 

Depth in hold 22 

The engines are 400 horse power, having 
cylinders 73 inches diameter, and 7 feet 
stroke. 

This noble vessel is expected to be ready 
in the course of the approaching summer, 
and will most probably make her first voy- 
age in August next. She is intended to 
carry twenty -five days' fuel — a quantity 
sufficient to ensure the regular performance 
of the voyage in all weathers. 

The British and American Steam Naviga- 
tion Company, whose head quarters are in 
London, have contracted with Messrs. Curl- 
ing, Young, and Co., of Limehouse, for a 
vessel of 1,795 tons, builders' measurement, 
and of the following dimensions and power: 

Length between perpendiculars 885 feet. 

Beam 4© 

Depth 27 

to have enginea of 460 horse power, having 
cylinders 76 inches in diameter, and 7 feet 
stroke. The engines are fitted to work 
either with or without Hall's condenser, at 
the option of the engineer. This magnifi- 
cent vessel, the largest steam vessel ever yet 
propelled, will have capacity for twenty-five 
days' fuel, 800 tons of measurement goods, 
and 500 passengers. 

We sincerely wish both the Bristol vessel 
and the London one all manner of success ; 
and when we reflect on the immense inter- 
course between this country, the United 
States, and Canada, — sixty thousand people 
having landed at New York from the 1st 
January to the 1st September, and twenty- 
seven in Quebec last year, — the increase that 
will naturally take place when the passage is 
shortened to fifteen days, instead of thirty- 
seven, the present average passage of the New 
York passage ships, we do not think that 
any, out of the numerous plans before the 
public, hold out stronger inducement to the 
capitalist than such undertakings. 

It is difficult to estimate the national bene- 
fit that will accrue to both countries by the 
establishment of steam communication be- 
tween them — the one with an overflowing 
population, the other with inexhaustible re- 
serves of fertile lands, — the one the greatest 
manufacturing, the other the most extensive 
producing, country in the world, — both talk- 
ing the same language, and allied by blood, 
religion, and feeling, with one another. 
Thus much, we may affirm, that it will 
greatly improve both countries, and render 
perpetual the peace, that now sp happily 
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Bi£MOIR ON THE CALCINATION OF COfcK. 

Abridged from Report, by alemra. Perrionnet and 

Leon Coste, in the Annates des Alines. 

Coke is obtained in England by two dis- 
tinct processes \ in the open air, and by 
means of ovens constructed for the purpose. 
The former is the method usually adopted, 
the latter being applied almost exclusively 
to the small coal or slack. In the vicinity 
of Dudley, in Staffordshire, all the coke is 
made in the open air ; the process consists 
in forming a small conical chimney, with 
bricks placed in such a manner as to leave 
spaces between them ; these openings are 
larger in the lower than in the upper courses ; 
the usual height is about four feet six inches, 
surmounted by a cylinder of one foot. The 
coal is then disposed around the chimney, 
the largest lumps being placed first to form 
the base of a cone, after which more is thrown 
on the heap, until the top is above the level 
of the brick work ; the whole surface is then 
covered with slack, with the exception of 
the lowest part of the heap, to about one 
foot high ; the fire is then lighted in the 
chimney ; at a certain period of the opera- 
tion, the remaining part is also covered with 
slack, and when the carbonization is judged 
to be complete, the fire is extinguished, by 
•throwing on a sufficient quantity of water 
and dispersing the materials of the heap. 

The dimensions of the coke heaps vary 
considerably ; they are most commonly 
fourteen or sixteen feet in diameter, and 
contain about twelve ton of coals. From 
the time of lighting the pile, the operation 
is completed in seven days, three for the 
calcination and four for the extinction and 
subsequent cooling of the mass. 

It would appear that a method so simple 
as this would be invariable in the results; 
nevertheless, the contrary is the fact, much 
depending on the attention and judgment of 
the burner or superintendent. A ton of 
coal usually yields twelve cwt. of coke, or 
sixty per cent., sometimes ten cwt. or fifty 
per cent, from the same materials. In 
South Wales, both methods are practised ; 
but the coke is not calcined with so much 
attention as in Staffordshire ; the process 
differs in the heap being made in the form 
of a long bank four to six feet in breadth, 
and about three feet high, the large coals in 
the middle, and the fire being lighted either 
at one end or at several parts of the heap. 
At Pontypool and Abergaveny, the coke is 
calcined in the open air ; the coal in some 
parts of this district bears a resemblance to 
charcoal ; in converting it into coke, great 
care is taken to preserve this entire ; the 
operation is completed in five days. In the 
neighbourhood of Merthyr Tidvill, the pro- 
cess is conducted in the open sir, and al- 



though very little care seems to be given to 
its progress, yet a considerable quantity of 
coke is produced, the coke being generally 
dry and giving but little smoke. At Ply- 
mouth works, six tons of coal yield five tons 
of coke ; at Dowlay, 720 lbs. of coal yield 
from 450 to 500 lbs. of coke ; at Pen-y- 
Darran, the operation lasts only three days, 
the increase in bulk being also very consi- 
derable, three tons of coals producing twelve 
barrows of coke, each containing seventeen 
cubic feet, or above one fourth part more 
than previous to calcination. 

At Neath Abbey, the carbonization is 
more rapid than in any other place, it being 
finished in nine hours, producing rather less 
than sixty per cent, of coke. In Scotland, 
calcination in the open is generally adopted; 
formerly, the heaps were burned without 
much attention being paid to their progress; 
but the Staffordshire mode has been used 
latterly with great advantage, the heaps, 
consisting of eighteen tons of coal, well 
covered with slack, being kept burning three 
or four days, and four or five days more being 
allowed for the cooling of the mass ; the 
loss in weight is about fifty per cent. ; the 
old method occupied only five, days, but the 
loss amounted to from sixty to sixty-six per 
cent. The coke is of very unequal quality, 
some parts being very heavy, and others 
light and porous. In Yorkshire, the coal is 
arranged in long banks, six feet wide by two 
and a half high, with square vertical chiin- 
nies eight or nine inches in diameter, formed 
^rvith x£U*^6 ootils f flt & h out ttic di&tiirioc of t^ix 
■feet from each other throughout the length ; 
the loss is about fifty per cent, in weight. 

Calcination in ovens is considered to pro- 
duce a heavier coke than the open calcina- 
tion ; the process varies but little, being in 
all cases performed in ovens of a circular or 
oval form, with a low arch surmounted with 
a small chimney ; the furnace has two doors 
or openings opposite to each other, sliding 
in a groove and raised by a lever ; they are 
usually of cast-Iron, the dimension of the 
furnace about twelve feet by six ; height of 
the arch in the centre, five feet, at the door, 
twenty-one inches ; the chimney rises three 
feet externally, and about nine inches in 
diameter. At Neath Abbey, the furnaces 
are smaller ; the chimney iB eighteen inches 
externally, and only one door ; but in this 
case, a hole is made in the opposite side to 
facilitate the clearing out of the coke. Prom 
the small coal carbonized in this maimer, 
the produce is about sixty per cent., while 
the same quantity of coal in the open air 
yields but fifty per cent., the coke from the 
furnace being so much more dense. At 
Swansea, by the same process, the produce 
is &l)out titty-four pot* C€t%t« 
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In the vicinity of Glasgow, a circular 
oven with one door is in use ; the diameter 
is nine feet, height of the arch, six feet. 
The coke is drawn out every twenty-four 
hours ; the ordinary charge, one ton and a 
half of coal, rising about two and a half feet 
in the oven ; the loss is from fifty to sixty 
per cent. On Saturdays, the charge is in- 
creased to two tons, and is not withdrawn 
until the Monday. At the Lytnington works, 
near Newcastle-upon-Tyne, all the coke is 
made in ovens ; the usual charge is one 
chaldron of about two and a half tons ; the 
operation lasts forty-eight hours, and the 
average loss is thirty- nine per cent. The coke 
is screened to the diameter of about one 
inch, for smelting in the high furnace, the 
smaller portion being employed in roasting 
the ores. At Bradford, in Yorkshire, the 
method is similar to Newcastle ; but the 
furnaces are smaller, the charge being only 
about one ton ; the loss is about forty per 
cent. It is difficult to decide to which pro- 
cess a preference ought to be given ; the 
loss is less in the ovens, but they require 
more space, more attendants, and more ex- 
pense, while the open carbonization is con- 
sidered to yield coke better adapted for 
smelting in the high furnace. 

ABSTRACT OE THE EVIDENCE AT THE IN- 
aUEST EEL ATI NO TO THE EXPLOSION OF 
THE BOILER OF THE 44 UNION" STEAM 
PACKET AT HULL. 

Israel Myers was on board ahout twenty 
minutes when he heard a crackling noise, 
like the sound of a few sticks breaking. Did 
not recollect seeing anything particular un- 
til he turned himself round and was surprised 
to perceive the vessel sinking. Heard a noise 
like the escape of steam, through what migh 
be the safety-valve, — heard a heavyweight 
drop off, and saw somebody do something at 
the valve,— thinks it was the captain who 
went to the valve ; this was about five minutes 
before the explosion. 

William Lem», of Wellington-street, 
who was lying ill in bed, from the wounds 
received at the explosion — deposed to 
the following effect : — I went on board the 
" Union" into the engine-house. I ob- 
served the fira. doors, four in number, to be 
open. I tried the ** gage-taps," which 
are placed in the boiler to ascertain the 
height of the water. The first emitted 
nothing but pure steam. There was no 
peculiar colour or smell about that steam. 
The second let out water. When I had 
turned it, I could not get it stopped; after 
one effort I desisted, being afraid of scald- 
ing myself. The engineer, Joseph Gamble, 
came down immediately after me. I said 
to him, " Joe, what's the matter with this 



tap?" He said, " It's rather slack," and 
stopped it immediately. I am certain it was 
water which came out of the second tap, it 
flowed so strong — I dare say, for a minute 
and a half. Boilers are consi ered safe when 
there is water hi the lowest tap and steam 
in the two top ones ; the use of these taps 
is to keep the water between the top tap and 
the bottom one. There was no index to the 
" Union's" boiler that I am aware of. 1 do- 
not know whether the vessel was upon an 
even keel or not ; she appeared to me to be 
so when I went on board. I could not be 
certain whether the boiler rested perpendi- 
cularly In the vessel or not. The vessel was 
whHt is called " tender," and abont a fort- 
night ago, I ordered some boards to be placed 
between the funnels and the boiler to preserve 
the boiler in its proper place. To prevent the 
waterpassing from one side of the boiler to the 
other, in case of the vessel rolling, a hnnrd 
was placed across the middle of the boiler. 
[These facts were elicited to ascertain whe- 
ther the trial of the gage taps would give a 
true indication of the height of the water. 
It appeared they would perfectly do so.] 
When the engineer had stopped the tap, I 
was looking round to see how the fires 
burned. The boy was raking a fire 5 the 
engineer said to him, " Let that fire alone," 
and ran up Btairs. I was then going towards 
the ladder, and was about two feet from the 
boiler, when I received a blow, which drove 
me towards the ladder and stunned me. I 
remember no more until I found myself upon 
deck in the midst of other sufferers. I did 
not notice the safety valve before the ac- 
cident. I do not know the weight usually 
placed upon it. I did not hear any noise 
like the breaking of a stay in a boiler, or the 
falling of anything on the deck. I do not 
know what is the ' calculated weight' of the 
safety valve of the vessel. The explosion 
took place within two minutes of my trying 
the gage tap. From the trial of the taps, I 
should consider the boiler quite safe. 

Jatne* Vernon, of Dock-street, steam- 
engine manufacturer, deposed — I have seen 
the boiler of the " Union" in that vessel ; 
before the explosion I thought it a very 
secure boiler ; I have seen a portion of it 
since its explosion ; there was nothing in its 
appearance to induce me to think it to have 
been imperfect for some time. I am positive 
no working steam pressure could have caused 
the explosion ; the boiler was capable of 
bearing a pressure of 10 lbs. per square inch 
with perfect safety ; I never knew what was 
the working pressure of that engine ; I should 
not think a boiler like that capable of being 
burst by steam ; I have seen boilers after they 
hare been burst by steam ; they are generally 
rent, as though this table were rent, and the 
moment the steam has escaped, the pow*"'» 
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gone. I never Raw pieces detached ; they are 
always rent in the weakest part; I do not con- 
sider the " Union'*" boiler has been rent 
in the weakest part ; 1 should hesitate in 
saying what has caused this explosion — it 
depends upon a theory not well understood; 
there nas been some extraordinary power 
employed in this explosion ; there would be 
a better chance of ascertaining: what was the 
cause of the explosion, if the parts of the 
boiler were minutely examined by scientific 
men in company. He was of opinion that 
atmospheric air oould not descend through 
the safety-valve, when open, if the interior 
of the boiler 1 were full of gaB, because there 
would be a greater pressure outwards than 
inwards ; but he thought the gas might ignite 

John Barrett, boiler-maker — I know the 
boiler of the " Union ;" it was a very good 
strong boiler, made of good materials, and 
good workmanship, aad quite tit tor all or- 
dinary purposes of a marine boiler— 1 mean 
as to strength and durability ; I have seen it 
since it exploded ; I entertain the same 
opinion of it as before ; not a single rivet 
has given way ; it is the solid material which 
has given way — the material is of good qua- 
lity. I have seen steam boilers which have 
been burst by steam, and I have seen steam 
boilers burst by what I consider other causes. 
The explosion of steam caused - a rent five 
inches long by a quarter of an inch wide, 
and no more. I suppose the explosion in 
question was occasioned by two small a sup- 
ply of water being in the boiler, which being 
exhausted, the tops of the flues became bare, 
and the fire continuing to act upon them 
they became red hot; and then the steam is 
decomposed, and the quantity of steam ge- 
nerated keeps decreasing and the act of de- 
composition increasing ; this process would 
go on till the whole mass becomes gas ; the 
top of the flues continuing hot, the gas 
would become more and more ratified tiH 
ignition took place. I cannot determine 
whether it would ignite without coming in 
contaet with atmospheric air ; I think it 
would. A boiler burst by this means al- 
ways exhibits marks of extreme violence, 
and of powers incalculable, the tops of such 
boilers being rent in separable pieces. 1 am 
decidedly of opinion that the explosion of 
the " Union" boiler has arisen from the 
causes I have explained, arising from their 
being too little water in the boiler. [The 
safety-valve was produced, and identified by 
Mr. Overton (the maker). It did not appear 
to have been altered since he made it.] 

Thomas John Pearsalt, late professor of 
chemistry in the medical school, had a gene- 
ral knowledge of steam engines and boilers, 
and their properties. Had examined the 
portions of the " Union's" boiler, which 



were lying on the quay shortly after the ex- 
plosion, and was of opinion that the bursting 
of that boiler was entirely owing to steam ; 
he was of opinion that hydrogen gas could 
not be disengaged from die oxygen of water 
inside a boiler, and more particularly a 
marine boiler, in sufficient quantity to cause 
an explosion. The expansive power of steam 
alone, he conceived to be sufficient to pro- 
duce all the effects which he ever knew or 
heard of being produced by explosions of 
boilers. If the explosion in question were 
not caused by a deficiency of water in the 
boiler he could not account for it, and would 
say it was a fact demanding the considera- 
tion of the very highest intellect. From all 
he had heard of the explosion of low pres- 
sure boilers from whatever cause — and he 
spoke it after consideration — he had come 
to the firm conviction that they all arose 
either from carelessness, ignorance, or will- 
fulness on the part of the makers of the 
boilers, or those who had to attend them. 

John Malam had been quite familiar with 
steam engines from his childhood. He at- 
tributed the explosion to hydrogen gas, 
disengaged from the water in the boiler by 
a deficiency of that element and the over- 
heating of the flues. The presence of at- 
mospheric air in the boiler, which was ne- 
cessary to effect combustion and explosion, 
he accounted for by supposing it to have 
entered with the water, or to have been pre- 
sent before the introduction of the water 
into the boiler, and for the expulsion of 
which an air-pump was necessary — he knew 
not whether one had been used on this oc- 
casion. Steam, he believed, never could 
have caused such an explosion as this— ^the 
power of gas was more than a thousand 
times that of steam. 

Richard Holme also attributed the ex- 
plosion to gas. The gage taps were very 
fallacious tests of the height of water in a 
boiler, and more so in marine than land 
boilers, because when there was a great 
quantity of steam in the boiler, on the open- 
ing of one of these taps the steam would 
rush to it, carrying with it a great body of 
water, and giving a discharge at the tap 
which would indicate the presence of much 
water inside, wnen, in tact, it was very io», 
owing to the water being saturated with 
saline and other matter. He preferred glass 
gages, which are in much use — they are on 
board all the London and Scotch packets 
from this port, the Railway and Hirondelle 
also possess them, but he preferred, above 
every other method yet known, floats, of 
sufficient expansion, placed inside the boiler, 
with indexes in one or both cabins, and a 
plate with an inscription calling the atten- 
tion of passengers to them, so that any per- 
son might observe the deficiency when it 
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arose and give notice to the captain. The 
use of floats had long been known, hot their 
connexion with a dial in the cabin was a 
new idea, perfectly practicable, and which 
had occurred to him in consequence of the 
present explosion. It might have occurred 
to other persons, but he knew not that it bad. 
He had several times been down in the 
engine-house of the " Union" along with' 
Gamble, the engineer, when she was on the 
Grimsby station a few weeks ago, and he 
always saw him remarkably attentive to his 
business, and formed such an opinion of his 
character that he would most readily trust 
him. 

Joseph Iredale, fire mender of the " Union." 
The boiler was filled to a proper height, on 
the morning of the explosion ; he helped to 
fill it, and tried both the tops ; they both 
ran ; he knew nothing of the safety-valve. 

William 3fai/—Made the four planks 
fixed up in the boiler — they are not burned 
in any part ; if the flue had been red-hot, 
the- end which was against the chimney 
would have been charred. The board was 
fixed up to prevent the water from running 
too fast from side to side ; was not fixed 
in water-tight. 

Thomas Longman fitted up these boards 
between seven and eight weeks ago. Con- 
firmed the evidence of last witness as to 
their not being charred. 

William Wat ton was formerly engineer 
of the " Union." The required an un- 
usual quantity of water to get up steam for 
a vessel of her size ; there were two gage 
taps on each side when he left the vessel. 
Gamble put two more on each side, about 
3 inches above the top of the others. Would 
have considered the boiler safe if water had 
issued from the tap which was at the top in 
his time, that is, from the middle tap at the 
time of the explosion. Never saw a " sign 
of leak" in the boiler, which was a good one. 
Had there been 7 inches of water above the 
flues, and the pressure not greater than 6 
or 7 lbs. per square inch, does not think the 
explosion could have occurred. The method 
of making safety-valves used by witness, is 
allowing 1 circular inch for every inch in 
the diameter of the cylinder. An engine of 
15 horse power would require 14 or 12 cir- 
cular inches in, the safety-valve. If there 
had been no safety-valve, but an open space 
equal to the diameter of the safety-valve, 
docs not think that circumstance could have 
prevented the explosion. 

James Overton re-examined. The safety- 
valve of the " Union" was 4 inches diameter, 
giving 12} inches area ; in the steam ex- 
haustion pipes 1 inch area is allowed for 
every horse power ; the safety-valve is a dis- 
cretionary-matter, calculated to relieve the 
overstraining of the boiler ; the engines could 



not work five minutes with it open. Had 
examined the dues and found some appear- 
ance of their having been red-hot ; the wood 
might not have been burned from being sur- 
rounded with water. Never saw nor heard 
of a safety-valve made the sixe of the steam 
pipe ; considered the safety-valve of the 
"Union" quite large enough. There was 
but one safety-valve to her boiler. 

Joseph Vernon hai examined the bottom 
of the boiler, and saw no signs of its having 
been heated to redness. 

Thomas Thompson, engineer, took to pieces 
the safety-valve of the "Union" after the 
explosion. Found the spindle below the lid 
bent, and also the spindle above the lid , which 
goes through the weight and stuffiing-bax, 
and to which the lever is attached. Both 
injuries might have been done by, or since 
the explosion. There was a considerable 
quantity of packing in the stuffing-box, so 
hard as to be difficult to remove, this would 
cause additional friction in the spindle, 
which would act as an additional weight and 
prevent the escape of steam. 

James Overton said the safety-valve was 
made to work without stuffiing. 

John WiUiatHson, a waterman, had heard 
a noise similar to a trunk falling. Captain 
Waterland, on being sent for came on board , 
spoke to the engineer, and went to the safety- 
valve, and lifted it np when steam escaped. 

T. J. Pearsall, was of opinion that the 
explosion could not have taken place if 
the boiler had been sufficiently supplied with 
water, unless the safety-valve bad been 
fastened down or obstructed. Considered 
the immediate cause of the explosion to 
have been the expansive power of steam ; 
was most decidedly of opinion that it did not 
arise from gas, because water is not decom- 
posed unless the surface of the iron be m a 
metallic state, as in a new boUer. The gas 
produced from the water of the H umber, or 
the ocean would not be inflammable of itself, 
nor without the presence of oxygen. Did 
not know that water could be resolved under 
any circumstance into its two elements by 
heat alone. Would say, that if hydrogen 
were in the boiler, and oxygen to gain access, 
the hydrogen would escape by the -same en- • 
trance ; might escape without being per- 
ceived. Did not think that there would be 
sufficient oxygen present in the water to 
cause an explosion by mixing with the 
hydrogen. Had the explosion been caused 
by gas there must have been a vivid flash 
accompanying it. 

W. A. Barrett thought the other two 
flues might have been red-hot, and not the 
centre one on which the board was placed, 
as the heat must traverse the whole six be- 
fore reaching that. 

Dr. Charles Wallieh considered greatly 
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condensed steam to have been the cause of 
the explosion ; did not think sufficient gas 
could have been formed in the boiler to 
cause it. If the flues had been red-hot, and 
water suddenly dashed over them, a volume 
of steam would have been raised sufficient 
to cause explosion, if the safety-valve had 
been closed or too small. The noise pre- 
vious to the explosion might be accounted 
for by the escape of steam through the 
waste-pipe under the surface of the water. 
The opening of the safety-valve might cause 
such an ebullition of water, as would make it 
rise to the gage-tap. 

/. Vernon attributed the explosion to the 
generation of steam faster than it could 
escape by the safety-valve. Did not think 
it arose from want of water in the boiler ; 
nor that the flues had been red-hot. Con- 
sidered if there was water between the flues, 
and the flues much heated, and part of the 
boiler red-hot, it would be dangerous to open 
the safety-valve, as it would cause the water 
to rise over the heated parts ; in his opinion 
tliis had caused the bursting. 

John Wakefield, engineer, was of opi- 
nion that the explosion had arisen from 
the safety-valve being too small ; instead of 
an area of 16 inches, it should have been 
about 60. Never knew of an explosion from 
a red-hot boiler. 

T. Rowbottom, practical engineer, was 
of opinion that the explosion had arisen 
from the safety-valve not working freely, or 
from want of sufficient water in the boiler ; 
both causes might have been combined. 
Packing would not impede the action of the 
spindle if it were kept in good order, if new 
put in, and not too much screwed down. If 
the boiler had been weak, it would not have 
burst with so much violence. If the safety- 
valve had been free, and emitting steam, the 
explosion could not have taken place. If 
the water were low in the boiler, the pressure 
of the steam would increase more rapidly. 
Considered gage-taps very fallacious ; pre-' 
ferred floats. When there has been too lit- 
tle water in the boiler, had heard a loud 
crackling noise, and sometimes one resemb- 
ling a weight falling. Did not think a boiler 
could burst with even a very small safety- 
valve ; should think a 4 inch valve safe for 
the size of a boiler like that of the « Union." 



NOTICES. 

Josejth Ireland, fireman of the "Union,'' 
had tried the water gage taps five or ten 
minutes before the explosion, and water 
came out. The stuffing was put in on the 
Monday previous to the accident ; the valve 
seemed to work as well after that as before ; 
only put one square weight on the safety- 
valve; they put on two, when the vessel 
was going. 

The Jury, after an absence of forty-five 
minutes, returned a verdict of manslaughter 
against the engineer, Joseph Gamble ; accom- 
panying the verdict with an expression of 
their feeling as to the necessity of legislative 
interference to determine the best mode of 
preventing the recurrence of such frightful 
catastrophes. 



NOTES Avn NOTICBS. 
A New Fire Proof Dress. — A Si prior Sebastiano Bot- 
turi, from Brescia, in Italy, on Thursday exhibited 
a bre-proof dress, In which he enveloped himself, 
and passed through a small cottage or shed, erected 
for the occasion, in the grounds of Cremorne-hoase, 
and set on fire for the purpose of proving the in- 
combustibility of his invention. The shed was con 
structed of thin wood and spars, and crammed with 
straw and dry chips. The experiment was adver- 
tised to take place at half-past three, but it was 
half-past five before the shed could be prevailed 
upon to blaze with sufficient fury for the proof of 
his salamunder-like qualifications. The Signor, 
when clothed in hit fire-proof habiliments, bore 
some resemblance to a Polar bear on his hind legs ; 
his head was covered with a curious kind of gear, 
something like a conical cap ; it had two glass eyes, 
or rather windows, which glared without specula- 
tion on the company. There was also a snout or 
chimney for the purpose of respiration. This last 
apparatus made the whole a most grotesque ex- 
hibition. The dress was plastered with a sort of 
compound resembling a mixture of grease and mor- 
tar ; but, as this is the secret of the contrivance, it 
is impossible to describe what it really was. As 
soon as the flames had sufficiently seised on the 
shed, the Signor boldly entered at one end, and 
made his exit at another, repeating this feat 
several times without injury. It cannot be said 
that the experiment was sufficient to prove either 
that the dress can be rendered of general utility, or 
that it would actually enable its wearer to resist the 
heat and fire of a house in a state of conflagration. 
The shed was much too small, and the stay of the 
Signor within it much too short, to prove its perfect 
efficacy. As it was, it was rather a matter of joke 
than anything ehe, and was so absurdly arranged, 
that it proved nothing at all. — Time*. 

The Supplement to Volume xxvi. containing Title, 
Table of Contents, and Index, with a Portrait of 
his late Majesty, William IV., executed by Bates' 
Patent Medal lie Engraving Machine, will be pub- 
lished on the 1st of July next. Also, Volume xxvi., 
price 8*. Gd. 
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DESCRIPTION OF AN IMPROVED MA- 
CHINE FOR PRESSING PEAT MOSS 
FOR FUEL, — INVENTED BY THE 

, RIGHT HON. LORD WILLOU-GHBY 
D 1 ERESBY. 

Sir, — I have the honour of enclosing 
you a drawing and description of a ma- 
chine, constructed by my directions, for 
the purpose of compressing peat, in the 
hope that you may consider it worthy of 
being noticed in your interesting and 
useful Magazine. I find that the machine 
answers perfectly on about half the sorts 
of peat usually consumed — that is to 
say, on those of a fibrous quality ; and I 
am still carrying on the experiment on a 
large scale. The peat, when compressed, 
has been used with perfect success, in- 
stead of coal, for the purpose of cal- 
cining lime, for the smith's forge, as well 
as for ordinary fuel. 

I have the honour to remain, 
Sir, your faithful and obedient servant, 

WlLLOUGHBY d' ErESBY. 
London, June 20, 1837. 

Fig. 1 (see front page) represents a front 
vievf of the machine ; a a are two levers, on 
the axes of which are two pinions, b 6, and 
c c are two racks, into which the pinions 
work. d,\s a self-cleansing piston for press- 
ing the peat ; it receives its motion from 
the racks and pinions, as may be clearly 
understood by the drawing, e is a cross 
bar, to which the racks cc, are secured 
at the top, and they are made fast to the 
piston a in a similar manner at the 
bottom. Both the cross bar e, and piston 
d, are grooved in the ends, for the recep- 
tion of projecting ribs upon the sides of 
the upright posts//. By having the 
grooves to fit the ribs exactly, the piston 
is conducted into the peat-box with great 
precision, g is a vertical rod, passing 
through the cross bar e, and the top part 
of the frame of the machine, where it Is 
secured by a screw and nut ; it is used 
for regulating the descent of the piston 
d, as will afterwards be explained, k h 
is a cast iron plate, secured by bolts and 
nuts to the upright posts//, and there 
is another, in every respect the same, on 
the opposite side. These two plates, to- 
gether with the upright posts//, form 
the peat-box; % represents its bottom, 
and j j a double lever, of the second or- 
der, for the purpose of pulling it out 
when required. 



Fig. 2 is a side view of the machine, 
having the same letters to denote similar 
parts. In this view of the machine, the 
action of the lever j, to move the sliding 
bottom », is perfectly clear. It will be 
seen in the drawing that the bottom $ 
projects beyond the back plate A, to some 
distance ; in this projection there is an 
aperture, sufficiently large to admit of 
the pressed peat to pass through it, 
when the bottom is pulled out. There is 
also on the bottom a stop at t, for the 
purpose of placing the aperture directly 
below the peat-box, and there is another 
in front, so that, when the machine is at 
work, the lever j, slides the bottom al- 
ternately between the twq stops. * * re- 
present an iron stay for supporting the 
upright post /,* it is shown broken off at 
the bottom frame of the machine, as the 
full length would exceed the limits of 
the page. 

Fig. 3 is a plan of the peat-box, h k, 
and a transverse section of the upright 
posts// The interior dark shaded part 
on the drawing, represents the capacity 
of the peat-box, and the subdivided 
white lines at the sides, represent ver- 
tical bars of iron, which are riveted to 
the side plates h A, leaving a very narrow 
space between the bars, which reach 
from the top to the sliding bottom i of 
the machine. The dotted parallel lines 
represent the thickness of the metal, of 
the plates h h, and the additional breadth 
which is shown in the drawing, repre- 
sents the flanges thereon. The plates 
are to be made perfectly flat on the sur- 
face, where the vertical bars are riveted 
to; opposite the narrow spaces be- 
tween the bars, grooves are cut into the 
plates, for a passage to let the water off, 
when the peat is under pressure. These 
grooves are represented by dark shaded 
spots in the drawing; it is quite es- 
sential that this part of the machine be 
executed with great accuracy, and, that 
the piston d should fit and slide into the 
peat-box very exactly. 

In order to prevent the fine interstices 
between the bars from clogging up with 
small fibres from the peat, the piston d 
is so contrived as to obviate all diffi- 
culties of this kind. It will be seen in 
the drawing, Fig. 1, that it is formed of 
two plates, between which short parallel 
lines are drawn, these lines represent 
pieces of thin steel, which work into the 
interstices each time the piston d des- 
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cends and rise* out of the peat-box. On keeping the interstices clean, there are 
the ends of the pieces alluded to, for pieces of iron brazed securely, and they 

«g. 2. 




are formed to suit the grooves in the When the machine is to be used, the 
plates A A. The grooves are therefore peat which is to be compressed, should 
kept clean also. De fi^t cut int0 a Rhape M nearly M pof- 

O 2 
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tible to the form of the peat-box; and made to descend by the power of' two 
when it is placed therein, the piston d is men upon the levers a a, until it be aui- 




j* 



ficiently com pressed. After which, the 
sliding bottom e is withdrawn ; and the 
piston d made to descend until the cross 
bar e t comes in contact with the head of 
the vertical rod f ; at which time, the 

t?VSt\V • ,W > -1 



compressed peat will be entirely forced 
out. It is then to l>e carried away to be 
dried. The piston d may then again be 
raised, and the sliding bottom replaced, 
and the former operation repeated. 



I' 



• »/> 



SERGKANT TALFOURD's COPYRIGHT BILL* 



' The observations on Sergeant Tal- 
feurd's proposed new Copyright Act, 
which appeared in our 7'23d Number, 
were founded on the report of his 
speech in the newspapers. An autho- 
rised version of that speech has now been 
published, which shows that the account 
in the newspapers was remarkably cor- 
rect. We should therefore have been 
under no necessity of offering any fur- 
ther remarks on the subject, but that in 
the Preface prefixed to this "official" 
jfrtlblication, we find a quantity of new 
matter, quite as important as any in the 
remainder of the pamphlet. The Ser- 
geant informs us that these particulars 
were omitted in the speech, from a de- 
sire not to intrude too long on the pati- 
ence Of the House of ('ominous" ; but 

we must own, that this hardly appears to 
m a sufficient reason, for passing over 
in total silence some of the most essential 
points in the whole bill. Had he really 
been anxious to spare the patience of his 
colleagues, there are numerous flights of 
eloquence in his oration— such as the 
eulogium on Coleridge, and that on 
Wordsworth, — which we are confident 
no one would bave missed. 



* A Speech delivered by Thomas Noon Talfourd, 
Serjeant at .Law, In the House of C ominous, ou 
Tuesday, 18th "May, KX7, on moving for leave to 
bring in a BUI to consolidate the Jaw relating to 
Copyright, and to extend the Te?m of lu duration, 
tondoft. Edward Moxon, Dwver-street, 18a7. 



The first of these additional points, ia 
as follows,: — " The extension oftbe terra 
of property, which is the chief object of 
the bill, can only operate on subsisting 
copyrights; as all works which according 
to the prevailing construction of the law 
belong to the public, are beyond the power 
of the legislature to reclaim for their ac- 
tion. But it is proposed that ti?Aererer 
copyright still subsists, whether by rea- 
son of the continuance of the author's life, 
or, though he is dead, by reason of the 
subsisting term of twenty-eight years, in 
part unexpired, the extension should ope- 
rate It is proposed, in other words, 
that this act should have a retrospective 
effect, to the disadvantage of the public, 
whose duties Mr. Sergeant Talfourd is 
very anxious to enforce, but of whose 
rights he appears to have no notion. 
What adequate motive can be assigned 
for breaking through the general rules of 
enlightened legislation in this instance, 
it is not easy to conceive ? The proposal 
for extending the time of copyright in 
future is supported by the argument, that 
as authors will derive an additional re- 
ward, they will be animated to additional 
exertjon, but the works it is thus propo- 
sed to protect have already been comple- 
ted; if the argument have any force at all, 
they have been " finished off" in the in- 
ferior style, which the inferior degree of 
protection has led tot, and w they- be- 
long to the old system altogether, , it is 
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only that, to which they can properly be 
subjected. The "t*reface continues : — 
" When such subsisting copyright has 
been assigned, it is not proposed to give 
the benefit of the extension to the as- 
signee, who is only entitled in justice to 
that for which he contracted and paid, 
but to the representatives of the author, 
as portion of his personal estate. In 
order however to secure to the publisher 
the full benefit of his contract, it is-^ro- 



is likely to be of advantage to English 
literature, by inducing the translation of 
a greater number of works. 

We now come to the most singular 
provision of all : — " As one object of this 
Act is to secure to tHe descendants of 
authors, who may pro(|uce works of per- 
manent attraction, the* benefit of their 
works beyond the subsisting term, it seems 
desirable to provide against the assign- 
ment of that remote tontingency, at a 



posed that he should have the right of period when the probability of its arising 
disposing of any copies of the work which may be wholly incapable of estimate, and 



he may have in hand, at the time when 
his right shall cease, and that of the re- 
presentatives of the author shall take eff- 
ect in possession". It is easy to see that 
this provision wiii lead to some curious 
manoeuvring on the part of the publish- 
ers. It was formerly their policy to 
have as few copies as possible of a work 
on hand at the time when a copyright 
expired, from a dread of the formidable 
competition, which instantly rushed into 
the market ; it will now be as obviously 
their interest to print a large edition im- 
mediately before the property goes out 
of their hands. 

r *In proposing," it is continued, " to 
declare the law that foreigners or their 
assignees should have the benefit of copy- 
right in this country, on registering their 
books at Stationers' Hall, in the form 
prescribed, it is not intended to give the 
Act an operation retrospective, so as to 
affect works, which, having been pub- 
lished abroad, have been already re- 
printed here, and are now in the English 
market, but to applvit onlyto works here- 
after' to be published, and which .shall 
be registered within a stated period after 
their 1 publication abroad. Thus, if a 
foreign author shall so long neglect to 
date his rights here as to give cause for 

lvail 
be 

e'nlftlfed'to.^oraplain of any one, who may 
fieYy'aWHimsCTF of m J s labours/' This 
■iWton \\U much' ;tKe : same ''as' tUt of 
HW>$p tfe'W Wmefitfin copyright 
\^ui xlfe 'ffn^oHaiit exception, that 
'' author will there he compelled 
I ah .American 'edition to esta- 
i 4 hi^ 'right. In neither law do we 
frncf .a^yv'ttyTrig tp determine what is to 
be* ubfte, with respect to translations. 
If they be left as free and fetterless as 
before, while the price of the original is 
artificially -kept up, the new regulation 



t he does not propose to 
hirriself of its benefits, he shall not 




when the pressure of necessity may in- 
duce them to make assignments for 
small sums. It will therefore be p rot- 
posed to provide, that no assignment, 
by an author, of dopyriyht, shall be vahd 
for a greaterterm than that, which he nouu 
enjoys— that of twenty-tight yeVir&, 
for his life." This is plain enough, at 
all events ; we would, however, suggest 
one alteration in the wording. Instead 
of, " as one object of this Act/' it should 
run, "as the object r,f tins Act is jt? 
secure to the descendants of authors the 
benefit of their works." Till we cv 
to this passage, we thought that 
geant Talfourd had lost sight of tl 
interest of the public in his anxiety for 
that of authors; but here it is evident 
that he can regard the sufferings o£ 
authors without anv extravagant syro- 
pathy ; it is only their descendants wjio 
excite his commiseration; had it been 
Milton himself, who was reduced to take 
a benefit at the theatre, he would not 
have been shocked; — it is the circum- 
stance that his great grand-daugbt*^' 
came to want, which arouses his sympa- 
thy. Napoleon used to talk of the ad- 
vantages ne should have enjoyed if : Jic 
had been his own grand-son, and-a simi- 
lar complaint will be by no mqans un- 
common in the mouths of; autl^^ (J ijf 
this bil) should ever become law. \t 
I r.n\ that some provision was ca^ed fof, 
to. jpreyeot the irrevocable , alianatjqfl /of 
*^^TigftVi^<?re.^it^ef the au.&^fcr 
mibl^sher. could Wei] apprise^ jti jtfi 
yahie ; a suggestion, to that effect vyas 
thrown out in our previous remarks j but 
this is far from saying that any provision 
at all like the present was wanted. By 
enacting that no author should have the 
;poWelr of dis^oehi^ of the additional term 
of his copyright till five years after the 
publication of his work, all the protec- 
tion, which is wanted, would be effectually 
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given ; by enacting that an author shall, 
under no circumstances, be entitled to 
control his own property, in the same 
manner that others control it, he is at 
once injured and insulted, — he is treat- 
ed as a madman or an idiot. How re- 
quisite it may be for him to possess this 
control, it needs but a scanty examina- 
tion into the records of genius to shew ; 
nay, at the very moment when it is pro- 
posed to deprive him of the power of 
relieving his necessities, it is assigned as 
a cause for so doing that the pressure of 
necessity "may be great." It cannot, 
however, be needful to waste more words 
in exposing the absurdity of this pro- 
posal ; the other portions of the bill may 
very possibly be made the law of the 
land, out this is assuredly too monstrous 
to pass. 

Tne next provision, which is mentioned, 
seems to us the best in the whole bill ; 
but Sergeant Talfourd appears to bring 
it forward most unwillingly. "It has been 
sometimes suggested," he remarks, " as 
an objection to the existence of property 
in copyright, that an author or his family 
may perversely withhold their works 
from the public. This objection seems 
somewhat fantastical ; but it is proposed 
to disarm such perverseness of feeling 
in the authors or their descendants, by a 
proviso, that in case no edition of a work 
shall appear for a specified time, any one 
shall be, after notice of such intention 
left with the last publisher, or at the 
last place of its publication, and adver- 
tized in the London Gazette, be at 
liberty" (it is thus printed in the ori- 
ginal) " to treat the copyright as aban- 
doned, and publish it for his own bene- 
fit." Why the objection should be styled 
fantastical and chimerical, we do not 
know; the slightest acquaintance with 
literary history is sufficient to shew, that * 
it is just the reverse. Did not Coleridge 
suppress several of his earlier poems? 
Has not Moore done all in his power to 
prevent the republication of some of his? 
Did not Byron buy up and destroy the 
copies of his " English Bards and Scotch 
Reviewers" ? Was not the Lord Chan- 
cellor applied to, on the part of the Poet 
Laureate, for an injunction against his 
own "Wat Tyler"? Nay, "last and 
least," did not a certain learned Sergeant 
very recently exhibit this strange "per- 
verseness of feeling," by coquetting in a 
very " fantastical" manner with the pub- 



lic, respecting the publication of a certain 
tragedy ? This instance, at least, ought 
to be tamiliar to Mr. Sergeant Talfourd. 

This is the last of the new provisions 
mentioned in the preface, and the only 
one in the whole bill, that seems intended 
for the benefit of the public. We were 
in hopes of finding at least one other, — 
to provide for some method of " taxing" 
the price of new works, as used formerly 
to be done in foreign countries, when a 
copyright was granted. A limit is proposed 
to be fixed to the profits of railway com- 
panies; why are authors and publishers 
to be allowed to demand what sums they 
please ? When they find they have a giant's 
strength, they are too apt to use it like 
a giant. There is such a thing, not only 
in theory, but in practice, as laying too 
heavy a tax on an author's admirers. 
In the height of Walter Scott's popu- 
larity, there was no other way of ob- 
taining an early copy of a new poem, 
than by purchasing it in the inconvenient 
form of a ponderous quarto; it generally 
a few months afterwards, appeared in an. 
octavo shape ; but in one instance, Sir 
Walter, finding it desirable to force the 
sale of an unsaleable periodical, with 
which he was connected, " the Edin- 
burgh Annual Register," inserted one 
of his poems in one of the yearly volumes, 
and drove all such of his adversaries as 
had not bought the quarto to buy a 
cartload of old news, along with the 
Vision of Don Roderick. Is all this 
justified by the comprehensive maxim, 
that a man may do what he likes with 
his own? Since the copyright of Sir 
Walter's poems has drawn near the term 
of extinction, his publishers have thought 
fit to issue them in editions, not only so 
cheap, that they suit the pocket, but so 
small, that they may be put into it. His 
novels are copyright still, and the conse- 

3 uence is, that they are still not only 
ear, but ill got up. What a torrent of 
Elzevir editions of Waverly there would 
be, if it were now public property. At 
present, there is not one edition of it in 
one volume, the most usual and conve- 
nient number for a standard novel, — not 
one edition in Elzevir, the most usual and 
convenient size. And this is to remain 
so for the next sixty years ! 

Sergeant Talfourd: might provide a 
remedy for these evils in the literary ' 
bunal, which, though he makes no 
posal for it in the present bill, he is 
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ious to see established for the decision of 
literary cases ( and his arguments for 
which, by the bye, would answer equally 
well in regard to every other profession). 
It would provide itself, if a project were 
adopted for a copyright law, of which 
we shall now proceed to state the out- 
lines, but without the forlornest hope of 
ever seeing it tried. 

Let an author be empowered to sell 
the copyright of his work to a particular 
publisher, for the space of five years only ; 
a term, at the end of which, nine-tenths of 
the works now published are completely 
forgotten. Let it then become public 
property, in the same way that a play, on 
being published, becomes public property 
since Mr. Bulwer's act. As a manager 
now has the right to act any play he 
chooses, on paying a certain sum to the 
author, for each night of representation, 
so let any printer have the right to print 
any work on paying a certain sum to the 
author, for each copy he issues. The 
main, perhaps the only, objection to the 
plan, would be the necessity of estab- 
lishing some excise regulations with re- 
gard to printing offices, for the prevention 
of fraud. 

The great recommendation, of course, 
would be, that of every work of reputa- 
tion we should have cheap and elegant 
editions ; that such of them as required 
comment and illustration (and now, when 
the copyrights expire, it is speedily found 
that very lew of them do not) would re- 
ceive it at an earlier period, and that the 
works of living authors would be much 
more extensively diffused than they are, 
while their interests would, it is hoped, 
be advanced in an equal proportion to 
their fame. 

Alter all, however, we are afraid that no 
copyright Act, however favourable to au- 
thors, will exercise a perceptible beneficial 
influence on literature. Our own at 
present is frivolous, and it is assigned as 
a cause that our authors are ill protected. 
If this be really the cause, in what sort 
of a state ought that of Germany to be ? 
It is, however, in the very country where 
piracy is most prevalent, that solid litera- 
ture is most rlourishing. Unhappily, no 
Act of Parliament can reform the taste of 
the public. 

STEAM BOILER EXPLOSIONS. 

Sir,— The appalling accident, which 
lately happened to the Hull steam-boat, 



is of such a nature as to call loudly for 
the interference of the legislature to pre- 
vent similar calamities. I have had a 
few opportunities of being a steam-boat 
passenger, and have frequently conversed 
with those entrusted with their manage- 
ment. The result has been, that I only 
wonder how so few mibhaps take place, 
seeing the very little mechanical know- 
ledge necessary for being dubbed a steam 
boat Engineer. That, it may not be 
imagined I am dealing only in generals, I 
shall furnish a few particulars, which I 
dare say will be easily credited by those, 
who have given attention to the subject, 
and easily ascertained not to be impro- 
bable, by such as may seek farther to 
satisfy themselves. 

It is not an unusual occurrence in the 
smaller class of steam-boats, that a 
fireman or stoker is entrusted with the 
engine on the sudden dismissal, or un- 
locked for absence, of the party who had 
previously officiated. And were he 
questioned as to his fitness, he would in 
most instances give utterance to the 
greatest absurdities. And that, too, with 
all the presumption attendant on igno- 
rance. 

I was once on board of a steam-boat, 
where the safety-valve was loaded con- 
siderably beyond the pressure the con- 
structor had calculated his boiler could 
sustain j at that time I was not aware of 
the danger we were in — these very boilers 
having since given way under a far less 
pressure. 

There was a small high-pressure boat, 
which ran occasionally, some time ago. 
The boiler burst and killed the engineer, 
who only that morning had been saying 
he " would make her speak French, 
alluding to his intention of urging up 
the steam for a race. 

I have heard an engineer boast of hav- 
ing not only loaded the valve with all the 
weight he possessed, but even of adding 
a hammer not of the lightest descrip- 
tion. " Give her the hammer" is a 



slang phrase on board of some 
boats, when it is wished to increase the 
rate of speed. 

Although it might be deemed incre- 
dible that any one would Bit on the lever 
of a loaded safety-valve to preclude the 
escape of steam, yet even this has been 
done. To such lengths will ignorance 
and rashness extend ! 

Many dreadful steam-boat accidents 



igitized by Google 



CAS LlCiHT BURNERS.- 



have occurred in America, owing, it is 
said, to the use of high-pressure marine 
engines. This may De one cause cer- 
tainly, but the public ought to be aware, 
that even the lowest pressure steam en- 
gine can be converted into a high pres- 
sure one, and that too, of the most 
dangerous k ind> being inferiorm strength , 
and possessing more material to scatter 
destruction. 

Having thus, noticed some of the evils 
which exist, I would propose as the 
most likely means of abetting, if not 
altogether removing, them, that no man 
be entrusted with the care of a steam 
engine, until he has not only undergone 
ait examination, but obtained a certificate 
of his competency, from a Board of En- 
gineers capable of judging of his quah- 
fieation. 

Your giving this a place in your va- 
able periodical will be esteemed a favor 



AN ADMIRER OF IMPROVEMENT. 
London. Joae 17, 1887. 



LIGHT BURNERS — HUTCHISON 8, 
AND BACON AND KILBY'S. 

Sir, — A correspondent under the sig- 
nature of Justus, whose letter appeared 
in jour Journal of the 27th ult., com- 
plains with some degree of asperity, that 
Mr. Hutchison, in laying claim to the 
invention of a burner described in the 
Mechanics' Magazine for April last, "un- 
justly avails himself of the inventive 
talent of others also representing that 
the burner in question is "a colour- 
able evasion of one patented in 1829, by 
Messrs. Bacon and Kilbv. Justus as- 
serts that Hutchison's owner is the 
same in principle as Bacon and Kilby's ; 
but that the result of certain experi- 
ments has led him to the conclusion that 
it is inferior, when brought into practice. 
This very confident assertion, however, 
is wholly unaccompanied by proofs, 
either in the shape of calculation or data 
of any description. Justus, it is true, 
mentions, that the case is now before one 
6f our courts of law, awaiting the decision 
of a competent tribunal,— that he there- 
fore refrains from making any farther 
remarks, " least he should be looked 
upon as an advocate for disputed claims." 
Tnat is to say, he wishes to be thought 
an entirely disinterested and unprejudg- 
ing party, and yet, in the same breath he 



denounces both Mr.- H. and his' burner, 
not in subdued or qualified language, 
out in terms oi unlimited condemnation L 
As Justus has merely favoured the 
public with the address of the agent 
appointed for the sale of the burner, 
which he has taken under his special 
protection, without accompanying his 
advertisement with any particulars illus* 
trative of its principles or peculiar mode 
of action, you will, perhaps, Sir, permit 
me to lay before the intelligent reader* 
of the Mechanic*' Magazine the follow- 





•* Here are the counterfeit repre- 
sentations (not) of two brothers," bnt 
burners. A. is Hutchinson's, B. Bacon 
and Ruby's. 

These burners are plainly very dif- 
ferent in the principle of their construc- 
tion ; and in their practical results, they 
disagree still more widely. I have now 
before me the burner patented in 1829 
by Bacon and Kilby. It is (as shown in 
the diagram,) 



an Argand— with the addition of suing 
brazed upon its upper surface. This 
rinj^ constitutes what its talented inven- 
tors are pleased to designate an im- 
proremeni, — and ior wnicn mey secured 
a patent right in the year 1829- Eight 
long years have since passed away, out 
they have done so little for this burner, 
that at the present moment, even the most 
experienced inspectors, belonging to 
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our first gas establishments, are unac- 
quainted with it. Its merits, if it ever 
jMiBsessed any, are yet to be discovered — 
hitherto they have remained in profound 
and undisturbed obscurity. As Justus 
has kindly promised at a future time to 
favour Clovis with corrections of his 
remarks upon gas burners. I shall, M*ith 
his leave, take time by the ** forelock," 
and proceed to make a few experimental 
observations upon that celebrated un- 
known improvement, for whose unrecog- 
nized merits Justus would wish it to be 
supposed he is a most disinterested ad- 
vocate. 

The* great improvement Argand ef- 
fected by introducing a cylindrical tube 
into his lamp, causing thereby a distri- 
bution of atmospheric air to all parts of 
the circular flame, has justly been con- 
sidered the most important advantage, 
that has ever been attained in the pro- 
duction of artificial light. 

Now this principle of arrangement, 
which I believe has never been contro- 
verted — cannot have been sufficiently 
understood by Bacon and Kilby : other- 
wise they could not have committed the 
absurd blunder of interposing between 
the flame and the necessary supply of air 
—a broad circular ring— which, instead 
of conducting the atmosphere gradually* 
towards the place of combustion, posi- 
tively acts as a barrier to their uniform 
junction. The supply of pure oxygen, 
which flame requires for its support, and 
which, under ordinary circumstances, it 
absorbs from the surrounding air, is also, 
by this unscientific mode of construction, 
in a considerable degree withheld. The 
truth of this may be satisfactorily demon- 
strated by attaching Hutchison's and 
Bacon and Kilby's burners to a tube 
charged with gas, and igniting the streams 
of gas, when it will be seen that the 
flame from Hutchison's burner will 
measure 3£ inches in length, while that of 
Bacon and Kilby's measures only2i inches. 
This must be a matter of the moat serious 
importance to persons, who burn gas by 
meter, and of still greater consequence 
to gas establishments. If the experi- 
ment be still further pursued, it will be 
found, that upon reducing the pressure, 
Hutchison's will yield a bright and 
luminous light— while, at the same point 



* Thi« is one of the effect* produced by Hutchi- 



of diminished pressure, that of the other 
patentees is so feeble and attenuated, at* 
to be scarcely perceptible. 

In support of the patent of 1839. 
Justus alludes to the commendating re- 
marks of Mr. Rutter, which appeared in 
No. 603 of the Mechanics' Magazine. 
That gentleman, from his practical ex- 
perience and general intelligence on sub- 
jects of this nature, is no doubt perfectly 
qualified to give a correct opinion on the 
merits of the burner. I was, therefore, 
induced to refer to his observations on 
this particular point. I find, however* 
that Mr. Ratter's eulogy does not apv, 
ply to the patented invention of Bacon 
and Kilby ; he does not even parti- 
cularise the form of its construction, nor 
the principle of its action. In fact, there, 
is no trace nor vestige of their burner to' 
be discovered throughout Mr. Butter's 
remarks upon this subject. That g*n- 
t lei nau's observations are limited to a 
few (certainly well-merited) sentences in 
favour of an adjunct to a burner — which 
adjunct is a brass cone — technically called 
" rhe Gallery Cone" — sometimes per- 
forated at its base with circular orifices' 
or openings, and so constructed as to 
render it convenient to be added to a 
burner, or dispensed with at pleasure. 
It is no more a burner, however, than the 

flass chimney. In my description of 
lutchison's patent in No. 716, I dis- 
tinctly alluded to this cone, and at the 
same time, renounced on his part all 
claim to this invention. I also as dis- 
tinctly declare, and am prepared with 
evidence to prove the truth of this de- 
claration, that neither Bacon nor Kilby,. 
Messrs. Dixon nor Justus have had any 
hand or part in the invention of this un- 
doubtedly clever and valuable improve- 
ment. 

The improvement Mr. Rutter speaks 
of, and which Justus is so anxious the 
world should believe is the invention of 
his friends', has been applied to Argand's 
oil lamps, and also gas burners for at 
least twenty years. The patent article of 
Bacon and Co. bears no resemblance 
whatever to the invention Mr. Rutter 
very properly commended. 

'rhe effects produced upon artificial 
light by this decided improvement, and 
those that result from the use of this 
burner, are different. The cone occa- 
sions additional brilliancy, intensity, and 
almost unalterable steadiness by the 
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EXTINGUISHING FIRES ON BOARD STEAM VESSELS. 



flame. The reverse of these desirable 
qualities necessarily result from the 
principle of construction, which charac- 
terises Bacon and Kilby's burner; in- 
deed, they are the inevitable conse- 
quences. Let, for instance, the draught 
of air passing through the tube be acce- 
lerated; the abrupt projection of the 
ring over the orifice will check the uni- 
form progress of the air: the impulse 
given by this check, or rather shock, 
will be instantly communicated to the 
fane. 

Justus is evidently led astray by a 
very common error in the case of dis- 
puted patents. He imagines, that it is 
the principle of an invention that is en- 
titled to the protection of an exclusive 
right. Through ignorant legislation, 
discrepancies have undoubtedly entered 
into the composition of our patent laws, 
which are perpetually leading to ruinous 



litigation But, assuredly, the law in re- 
ference to the subject now in contest is 
distinct, clear, and explicit. Principle 
cannot be monopolized, — it is form alone 
that can be protected. The principle in 
all burners is the same ; a body of com- 
mon air is required to produce perfect 
combustion; therefore, an original and 
hitherto unknown means of applying this 
air to the flame of a lamp or burner is 
entitled to special protection. 

I am not sorry to hear that the matter 
is to be investigated by one of our courts. 
The decision, I have no doubt, will esta- 
blish another instance (if such were want- 
ing) of that absurd enthusiasm, which 
leads inexperienced persons to expend 
and waste money upon crude, useless, 
and imaginary inventions. 

Your obedient servant, 

Clovis. 



FLOATING BRIDGE BETWEEN STAINBOUL AND ITS SUBURBS, GALATA, TOPANA, 

ETC. 
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Sir, — The above is a rough and hasty 
sketch of a floating bridge lately thrown 
across the Golden Horn; connecting the 
city of Stainboul with its suburbs, Ga- 
lata, Topana, Pera, &c. ; and which, from 
its novelty of construction, you may per- 
haps deem worthy of a place in your 
valuable pages. 

The wnole is formed of wood, and 
floated on rafts ; it is divided into com- 
partments, which are capable of being 
easily removed, to allow ships to pass 
through ; the Turkish Navy being laid 
up for the winter in that part of the 
Golden Horn above the bridge. There 



are two arches for the passage of 
Cauchs ; and a series of anchors and 
cables confine it; the total length is 
four hundred and seven yards, and the 
width about twelve ; three arubas could 
pass abreast. 

A long system of harassing quarantine 
with Constantinople in consequence of 
plague, will be, I think, a sufficient ex- 
cuse for the rudeness of my epistolary 
materials. 

I am, dear Sir, yours truly, 
Henry D. Cunningham. 

Therapia, on the Bosphorus, 
March, 1837. 



EXTINGUISHING FIRES ON 

Sir, — Reflecting on the melancholy loss 
of life, occasioned by the burning of the 
uen onerroa, American steamer, 1 am 
induced to offer a few remarks, which 
may lead to the prevention of similar 
accidents. 

The destructive effects of fire on 
shore, cannot, in many instances, be ar- 
rested from the want of a proper supply 



BOARD STEAM VESSELS. 

of water; but at sea, this want can never 
be experienced. A large supply could 
be obtained in the vessel by the mere 
turning of a cock; and by the addition of 
a force-pump to the engine and a few 
inexpensive furnishings, those on board 
would have the means of deluging any 
part, where fire either existed or threat- 
ened to commence. Besides, in using, 
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such an auxiliary as the steam engine, 
there would be this advantage, that it 
would continue to work while steam was 
supplied, without being injured by a very 
great increase of heat. 

There is yet another purpose, for which 
the steam engine can be applied in a 
case of emergency — the connecting it with 
the common pumps when the vessel has 
either sprung a leak, or has shipped an 
unusual quantity of water. There is 
nothing novel in this; but, at all events, it 
affords an additional instance of the se- 
curity, conferred by the use of the steam 
engine in navigation. 

I remain, Sir, 

Your obedient servant, 
William Symington. 

Dean-strtet, Commercial Road, June 21, 1837. 



MR. WIVELL's ESCAPE. — FIRE IN 
COMPTON STREET, &C. 

Sir, — I really must again check Mr. 
Wivell, in his unbecoming endeavonr to 
appropriate to himself all the merit of an 
invention, to which he has not the slight- 
est claim. I have already noticed Mr. 
John Hudson's employment of wheels on 
the ton of his ladder escape of 1828 (as 
described in the Register of Arts for Feb- 
ruary 1829 ) and also the elevators of 
others, exhibited before Mr. Wivell had 
turned his attention to the subject; when 
Mr. Wivell asserts, therefore, that I have 
confessed to having availed myself of his 
plan, he states that which is incorrect, 

I have no hesitation in giving Mr. 
Wivell all the merit due to him, on ac- 
count of his escape described at page 163 
of your last number ; in which there is 
more originality, and far more ingenuity, 
than in any of his previous contrivances. 
The mode of transporting the apparatus 
from place to place on three wheels ( not 
two as stated in the description ) and de- 
taching the fore-carriage on reaching the 
fire— together with the novel mode of 
elevating the ladders, is very ingeniously 
managed. 

The principal objections to this ma- 
chine, however, are; its original cost; the 
difficulty of finding and the expence of 
providing suitable stations; its complex- 
ity, which precludes the efficient working 
of it by persons not well practised in its 
use ; and finally, the utter impossibility 
of applying it in many situations where 



a fire-escape may become needful. In 
all these points, Mr. WivelTs apparatus 
falls behind those of Mr. Ford and Mr. 
Merry weather ; it is, in fact, a practical 
contradiction to the character given by 
Mr. Wivell himself in his lectures, as ne- 
cessary to constitute a useful and effici- 
ent fire-escape. 

As the injudicious communication of 
Mr. Spring, secretary to the Society, to 
the Morning Herald newspaper, relative 
to a fire in Corapton Street, Soho, has 
been brought forward in your pages, 1 
think it but right to add the following 
particulars, to the " correct statement " 
already published. 

I was called from my then residence in 
Wilderness Row, Goswell Street, on the 
night of April 3rd, by the light of a 
violent conflagration, that was raging, ap- 
parently in the direction of Rccadilly; I 
started off on foot, and on reaching the 
fire in Compton-Street, I found the west 
end engines of the London fire-establish- 
ment in full and efficient operation : the 
engines from Farringdon-street, Watling 
street and other eastern stations, had 
just reached the spot, and were in the act 
of being placed. By the time I had been 
on the grUnd about twenty minutes, the 
firemen had succeeded in stopping the 
further spread of the fire in the premises 
adjoining, to which it had communicated, 
and the force of the engines was being 
concentrated upon the main body of the 
fire, when Mr. Wi veil's Fire-escape ar- 
rived (as it is said) — "in seventeen 
minutes from Robert street"! The fire 
had by this time been burning about 
three quarters of an hour, the floors and 
roof had fallen in, and the outer wall was 
expected every moment to give way; 
notwithstanding this, the ladders were 
raised to the second and third floor win- 
dows, amid a shower of falling sparks, 
with occasionally some remaining por- 
tions of the roof &c. It was altogether 
a fool-hardy exhibition, exposing the ma- 
chine and the lives of those, who worked 
it to imminent danger, without the possi- 
bility of any good result. I may also ob- 
serve that the reckless manner, in which 
the machine was wheeled along the foot- 
pavement through the dense crowd, on 
its arrival, was most disgraceful: some 
persons were hurt, and I heard one gen- 
tleman threaten to punish the parties who 
conducted it. 

At the crisis of a large fire, the time is 
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sadly out of joint for all such exhibitions, 
as they not only add greatly to the con- 
fusion incident to the scene, but divert 
the attention of the police from their 
proper duty, and impede the well direct- 
ed efforts of the firemen. 

By a singular coincidence, Mr. Wivell's 
description of his fire-escape, and some 
curious points in its history by Mr. 
Jenkins, appear in the same number; the 
latter gentleman's remarks upon the con- 
duct of " the Society " requiring farther 
notice, I shall take an early opportunity 
of returning to the subject, In the mean 
time, I would wish to say, that I am 
aware of no reason for concealing the 
financial transactions of the Society ; on 
the contrary, there is every reason for 
giving them the utmost possible pub- 
licity. 

I remain, Sir, 



Yours respectfully, 

Wm. Baddeley. 



June, 21st, 1837. 



NOTICE OF THE ELECTRO-MAGNETIC MA- 
CHINE OF MR. THOMAS DAVENPORT, QTt 
BRANDON, NEAR RUTLAND, 

(From the America » Journal of Science 
for April, 1837). 

Many years have passed since motion was 
first produced by galvanic power. The dry 
columns of De Luc and Zamboni caused the 
vibration of delicate pendulums and the 
ringing of small bells, for long periods of 



sion. 

In 1819-20, Professor Oersted, of Copen- 
hagen, discovered, that magnetism was evol- 
ved between the poles of a galvanic battery. 
Professor Sweigger, of Halle, Germany, by his 
galvanic multiplier, succeeded in rendering 
the power manifest, when the galvanic bat- 
tery was nothing more than two small wires, 
one of copper and the other of zinc, im- 
mersed in as much acidulated water as was 
contained in a wfefcglass^, T^e iflwex^us 
•nvolved was made to. pass, through ruauy 
convolutions ^iuVH^fl'^n^.and^ thus 
augmented so a* fo^deflect ^e magnetw 
needle sometimes eyjen,9Q 1f ( , ,Px ofessor ^lail* 
of Utretcht, by winding insulated wire around 
soft iron, imparted to it prodigious magnetic 
power, so that a horse shoe bar, thus pro- 
vided, and connected with a galvanic battery, 
would lift over one hundred pounds. About 
the same time, Mr. Joseph Henry, of 
Albany, now Professor Henry,, of Princeton 
College, by a new method of winding the 
wire, obtained au almost incredible magnetic 



force, lifthig six or seven hundred pound*, 
with a pint or two of litjnid and a battery iff 
corresponding size ; nor did he desist,* until, 
a short time after, he lifted thousands of 
pounds, by a battery of larger site, but still 
very small, (1830.) 

Tins gentleman was not slow to apply 
his skill to the generation of motion and a 
successful attempt of his is recorded in this 
Journal, Vol, xx. p. 340. A power was thros 
Applied to the movement of h machine, by a 
beam suspended in the centre, which perform - 
ea regtuar viorations in rne manner or a Deam 
Of a steam engine. This is the original appli- 
cation from Which have sprung, or at least to 
which haresucceeded, several similar attempts 
both in this country and in Europe. A gal- 
vanic machine was reported to the British 
Association in 1835, by Mr. M'Gauiy, of 
Ireland, and he has renewed his statements 
of successful experiments at the late meeting 
at Bristol. Mr. Sturgeon, of Woolwich, Eng- 
land, also reports a galvanic machine, ail being 
in use on his premises for pumping water, 
and for other mechanical purposes.* 

But I believe that Mr. Davenport, named 
at the head of his notice, has been more 
successTni man any otner person in rue 
discovery t of a galvanic machine of great 
simplicity and efficiency. During the last 
two or three years, much have been said of 
this dicovery in the newspapers, and it is 
probable, that in a future number of this Jour- 
nal, drawings, and an accurate description 
of the machine msy be given. Having been 
recently invited to examine a working model, 
in two varieties of form, and to report the 
result, I shall now attempt nothing more 
than a general description, such as may 
render intelligible the account I am to give. 

1. The Rotary Machine, composed of re- 
volt in g electro magnets, with fixed permanent 
magnets. »• ' ' 

This machine was" brought to New- Haven 
March 16, 1837, by Mr. Israel Slade, of 
Troy, Y., and by hfm set in motion for 
my examination. The moving part is com- 
posed of two iron bars placed horizontally, and 
crossing each other at right angles. "They 
are both -fire and hatf inches long, and they 



are terminated 
ef 4 a circle thatfe 

are ear/ft *hree iilclies' lbhjr ih'tlhe eft 



kt 5 erfch ehd V segment 
of h circle tiiatTe Vif sort" Iron : i rfiesesegnienfs 




afe eaCft Three iildhes lbhg in the < 
and 'tt^posftibn,. as^'the^ arS ' 
npbntbeyfen^bf theirbn' bars ft'fctyriSoital. 
• T The iron cross is sustained by a vertical 
axis'' standing WttH Hslnvot'nv a? 
admitting dTeasy rotation: 1,1 ' 

* Sturgeon'* Annals of Electricity, Magnetism, 
e|c No. 1., ,Voi. I. October, 1*8*. 

t Mr. Davenport appear* to have been utrictfy 
the Jnventor of a method of applying galvaniim to 
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banr are wound with copper wire, covered by 
cotton, and they are made to form , at plea- 
sure, a proper connection with a small cir- 
cular battery, made of. concentric cylinder* 
of copper and zinc, which can be immersed in 
a quart of acidulated water. Two at raici rcles 
of strongly magnitized steel form an entire 
circle, interrupted only at the two opposite 
poles, within .this circle, which lies horizon- 
tally ; the galvanized iron cross moves in 
such a manner that its iron segments revolve 
parallel and very near to the magnetic circle, 
and in the same plane. Its axis at its upjwr 
end, is fitted by a horizontal cog-wheel to 
another and larger vertical wheel, to whose 
horizontal axis, weight is attached and raised 
by the winding of a rope. As soon as the 
small battery, destined to generate the power, 
is properly connected with the machine, and 
duly excited by diluted acid, the motion be- 
gins, by the horizontal movement of the iron 
cross, with its circular segments of dangers. 
By the galvanic connection, these crosses 
and their connected segments are magnetized, 
acquiring north and south polarity at their 
opposite ends, and being thus subjected to 
the attracting and repelling force of the cir- 
cular fixed magnets, a rapid horizontal 
movement is produced, at the rate of two 
hundred to three hundred revolutions in a 
minute, when the small battery was used, 
and over six hundred with a calorimotor of 
large size. The rope was wound up with a 
weight of fourteen pounds attached, and 
twenty-eight pounds were lifted from the 
floor. The movment is instantly stopped by 
breaking the connexion with the battery, 
and then reversed by simply interchanging 
the connexion of the wires of the battery 
with those of the machine when it becomes 
equally rapid in the opposite direction. 
The machine, as a philosophical instru- 
operates with beautiful and surprising 
and no reason can be discovered why 
the motion may not be indefinitely continu- 
ed. It is easy to cause a very gradual flow 
of the impaired or exhausted acid liquid from, 
and of fresh acidulated water into, the recep- 
ticle of the battery, and whenever the metal 
of the latter is too much corroded to be any 
longer efficient, another battery may be in- 
stantly substituted, and that even before the 
connexion of the old battery is broken. As 
to the the energy of the power, it becomes at 
once a most interesting inquiry, whether it 
admits of indefinite increase ? To this inquiry 
it may be replied* that provided the mag- 
netism of both the revolving cross and of the 
fixed cirde can be indefinitely increased, then 
no reason appears why the energy of the 
power cannot also be indefinitely increased. 
Wow, as magnets of the commbn kind , usually 
permanent magnets, find their limits 



within, at most, the power of lifting a few 
hundred pounds, it is obvious that the re- 
volving galvanic magnet must, in its effici- 
ency, be limited, by its relation to tbe fixed 
magnet. But it is an important fact, dis- 
covered by experience, that the latter is soon 
impaired in its power by the influence of the 
revolving galvanic magnet which is easily 
made to surpass it in energy, and thus, as it 
were to overpower it. It is obvious there- 
fore that the fixed magnet, as well as the 
revolving, ought to be magnetized by galvan- 
ism, and then there is every reason to believe 
that the relative equality of the two, and of 
course their relative energy, may be perma- 
nently supported, and even earned to an 
extent much greater thau has been hitherto 



2. Rotating Machine, composed entirely 
of electro-magnets, both in its fixed and re- 



A machine of this construction has been, 
this day March 22, 1837, exhibited to me by 
Mr. Thomas Davenport himself, who came 
from New-York to New-haven for that pur- 
pose. 

It is the same machine that has been al- 



ready described, except that the exterior 
ow composed entirely *of 



fixed circle is now 
electro-magnets. 

The entire apparatus is therefore con- 
being properly wound with insulated cop- 
per wire, is magnetised in an instant, by 
the power of a very small battery. 

The machine is, indeed, the identical one 
used before, except that the exterior circle 
ef permanent magnets is removed, and in its 
place is arranged a circle of soft iron, divided 
into two portions to form the poles. 

These semicircles are made of hoop iron, 
one inch in width, and one-eighth of an inch 
in thickness. They are wound with copper 
wire insulated by cotton— covering about 
ten inches in length on each semicircle, and 
returning upon itself, by a double winding, 
so as to form two layers of wire, making on 
both semicircles about one thousand five 
hundred inches. 

The iron was not wound over the entire 
length, of one of the steel semicircles ; but 
both ends were left projecting, and being 
turned inward, were made to conform to the 
bend of the other part, as in 1 



*#«« 




■ ; * i 1 1 
which is intended to 
each end that is turned inward and not i 
is 
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circle. These semicircles being thus fitted 
up, so as to become, at pleasure, galvanic 
magnets, were placed in the same machine 
that has been already described, and occupied 
the same place that the permanent steel 
magnets did before. The conducting wires 
were so arranged, that the same current that 
charged the magnets of the motive wheel, 
charged the stationary ones, placed around it, 
only one battery being used. It should be 
observed that the stationary galvanic magnets 
thus substituted for the permanent steel ones, 
were only about half the weight of the steel 
magnets, This modification of the galvanic 
magnet, is not of course the best form for 
efficiency ; this was used merely to try the 
principle, and this construction may be su- 
perseded by a different and more efficient one. 

But with this arrangement, and notwith- 
standing the imperfection of the mechanism 
of the machine — when the battery, requiring 
about one quart of diluted acid to immerse 
it, was attached, it lifted 16 lbs., very rapidly, 
and when the weight was removed, it per- 
formed more than 600 evolutions per minute. 

So sensible was the machine to the magnetic 
power, that the immersion of the battery one 
inch into the acidulated water , was sufficient 
to give it rapid motion, which attained its 
maximum, when the battery was entirely 
immersed. It appeared to me that the ma- 
chine had more energy with the electro 
magnets, than with those that were permanent 
for with the smallest battery whose diameter 
was three inches and a half; its height five 
inches and a half, and the number of con- 
centric cylinders three of copper and three of 
zinc, the instrument manifested as great 
power as it had done with the largest batteries, 
and even with a large calorimoter, when it 
was used with a permanent instead of a gal- 
vanic magnet. With the small battery and 
with none but electro or galvanic magnets, 
it revolved with so much energy as to pro- 
duce a brisk breeze, and powerfully to shake 
a large table on which the apparatus stood. 

Although the magnetization of both the 
stationary and revolving magnets was im- 
parted by one and the same battery, the 
magnetic power was not immediately de- 
stroyed by breaking the connexion between 
the battery and the stationary magnet ; for, 
when this was done, the machine still per- 
formed its revolutions with great, although 
diminished energy ; in practice this might 
be important, as it would give time to make 
changes in the apparatus, without stopping 
the movement of the machine. 

It has been stated by Dr. Ritchie, in a late 
number(Jan.l837) of theLond. andEdinb. 
Phil. Magazine, that electro-magnets do not 
attract at so great a distance as permanent 
ones, and therefore are not well adapted 
for producing motion. On this point Mr. 



Davenport made the following experiment, 
of which I was not a witness, but to which 
I give full credit, as it was reported to me 
by Mr. Slade, in a letter dated New York, 
March 24, 1837. 

Mr. Davenport suspended apiece of soft 
iron with a long piece of twine and brought 
one pole of a highly charged steel magnet 
within the attracting distance, that is, the 
distance at which the iron was attracted to 
the magnet ; by measurement it was found 
that the steel magnet attracted the iron one 
inch and one-fourth. A galvanic magnet 
was next used of the same lifting power, 
and consequently of much less weight ; the 
attracting distance of this magnet was found 
to be one inch and three-fourths, showing 
a material gain in favor of the galvanic 
magnet. — Mr. Slade inquires, " has Mr. 
Ritchie's magnet been so constructed as to 
give a favorable trial to this principle?"* 
Mr. Davenport informs me that each in- 
crease in the number of wires has been at- 
tended with an increase of power. 

Conclusions. 

1. It appears then, from the facts stated 
above, that electro-magnetism is quite ade- 
quate to the generation of rotary motion. 

2. That it is not necessary to employ per- 
manent magnets in any part of the con- 
struction, and that electro-magnets are far 
preferable, not only for the moving but for 
the stationary parts of the machine. 

3. That the power generated by electro- 
magnetism may be indefinitely prolonged, 
since, for exhausted acids, and corroded 
metals, fresh acids and batteries, kept al- 
ways in readiness, may be substituted, even 
without stopping the movement. 

4. That the power may be increased be- 
yond any limit hitherto attained, and pro- 
bably beyond any which can be with cer- 
tainty assigned, — since, by increasing all 
the members of the apparatus, due refer- 
ence being had to the relative proportion- 
ate weight, size, and form of the fixed and 
moveable parts — to the length of the insu- 
lated wires and the manner of winding 
them — and to the proper size and construe- 

t tion of the battery, as well as to the nature 
and strength of the acid or other exciting 
agent, and the manner of connecting the 
battery with the machine, it would appear 
certain, that the power must be increased 
in some ratio which experience must ascer- 
tain. 

5. As electro-magnetism has been ex- 
perimentally proved to be sufficient to raise 
and sustain several thousands of pounds, 
no reason can be discovered why, when 
the acting surfaces are, by skilful mechan- 
ism, brought as near as possible, without 

* This question I am not able to answer, as I h»*e 
not aeen any account of the apparatus or of the ri 

periment, but only of the result. 
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'contact, the continued exertion of the 
power should not generate a continued ro- 
tary movement, of a degree of energy in* 
ferior indeed to that exerted in actual con- 
tact, but still nearly approximating to it, 

6. As the power can be generated cheap- 
ly and certainly — as it can be continued in- 
definitely, as it has been very greatly in- 
creased by very simple means — as we have 
no knowledge of its limit, and may there- 
fore presume on an indefinite augmentation 
of its energy, it is much to be desired that 
the investigation should be prosecuted with 
zeal, aided by correct scientific knowledge, 
by mechanical skill, and by ample funds. 
It may therefore be reasonably hoped, that 
science and art, the handmaids of disco- 
very, will both receive from this interesting 
research, a liberal reward. 



ON THE PROCESS OF CARBONIZATION, OR 
MANUFACTURE OF CHARCOAL, AT GOERS- 
DORP, IN SAXONY. 

(From the Quarterly Mining lleriew.) 

It having been suggested by M. Boult, 
that a superior charcoal might be produced, 
by filling the interstices of the pile with 
small charcoal, the refuse of former burn- 
ings, an experiment was made, which, after 
being several times repeated, gave the fol- 
lowing results : 1st, an increase of produce, 
amounting to not less than four per cent., 
above that yielded by the ordinary process ; 
2nd, a much smaller quantity of dust and 
small coal ; 3rd, scarcely any smoke ; 4th, 
charcoal of a very equal and superior 
quality. 

A pile prepared for carbonization atGoers- 
dorf contained in general about thirty schragen 
(318 cubic yards) of pine trees split in quar- 
ters, which yielded, including the small coal, 
from eighty-nine to ninety-two per cent, in 
bulk of charcoal. It was considered desir- 
able to ascertain, whether by increasing the 
size of the pile, a more considerable product 
would be obtained. A pile containing forty- 
nine schragen (about 520 cubic yards,) of 
cleft pine wood, gave in an experiment, 
during which the weather proved favourable, 
89.94 per cent, of charcoal (including the 
small,) very sonorous, and of very good 
quality. A second trial of 69 \ schragen 
(740 cubic yards,) of similar wood produced 
only 87.98 per cent., but the weather in this 
instance was unfavourable. 

This experiment was repeated with se- 
venty-one schragen (750 cubic yards,) the 
weather continuing fine throughout the pro- 
cess ; the produce amounted to 94.87 per 
cent. ; equal in quality to the former results. 
The average results of the adoption of this 
process at Goersdorf, will appear from the 
following table of the produce, from the 



commencement to the date of the latest im- 



| Produce percent. | T "£ 1 ,^, UC * 



Lsrxe 
74.94 
76.24 
76.44 
77.95 

\t$y> &6.31 

1827 87.53 



1821.. 
1822. . 
1823.. 
1824.. 




The increase observable in the produce of 
1825, is to be attributed, principally to the 
care with which the operations were con- 
ducted; but it must be also remarked, that 
the removal of the pipe for collecting the 
acid formed in the process of carbonization, 
may also have contributed beneficially to the 
results. M. Karsten in his Voyage Metal- 
lurgique, states, that in Carinthia, the car- 
bonization of pine wood is performed in 
large stacks, containing 20,000 cubic feet, 
and without the trees being previously split, 
yet the produce in bulk is computed at from 
seventy-one to eighty-six per cent. It is 
obvious, that there exists no analogy between 
these results and those obtained from the 
brushwood and billets of oak, beach, Sec., by 
the common process of carbonization, which 
seldom yield* more than from thirty-five to 
forty-five per cent.; it is, therefore, only 
necessary to call public attention to the fact, 
and it may naturally be expected that, in the 
present state of practical science, a subject 
of so much importance in metallurgy will be 
duly investigated. 

LIST OF ENGLISH PATENTS GRANTED 
BETWEEN THE 2lTH MAY AND THE 

22d jlne, 1837. 

James Partridge Blake, of Little Queen-street. 
Middlesex, Engineer, for certain improvements in 
machinery or apparatus for hulling, cleansing, pre- 
paring or dressing paddy or rmi«h rice, hulling, 
dressing and preparing oats, and such other grain, 
part or parts of which are applicable to other pur- 
poses; being a communication from a foreigner re- 
siding abroad. May 30; six months. 

Joseph Woollams, of Wells. Somerset, {rent, for 
certain improved means of obtaining power and mo- 
tion from known sources. Mav 30 ; six months. 

Francis William Gerish. of East-road. City -road, 
Middlesex, smith and ironmonger, for improvement* 
in the apparatus for closing doors, gates and shutters. 
May 30; six months. 

Richard Okc MilletL of Peupalls. Hayle, Corn- 
wall, gent, for improvements In instruments for ex- 
tracting teeth. June 1 ; six months. 

Edward Schmidt Swaine. formerly of Bucklers- 
burv, London, but now of Leeds, in pursuance 
of tho Report of the Judicial Committee of His Ma- 
jesty's Trivy Council, for a method of producing and 
preserving artificial mineral waters, and for ma- 
chinery to effect the same. For seven years, from 
the 9th day of October. 1837. the day of the expira- 
tion of the former letters patent. June 6. 

Joseph Choild Daniell. of Limpley Stoke, Wilts, 
gent, for certain improvements applicable to stone 
masonry June 6 . six months. 

MUes Berry, of Chancery -lane, Middlesex, me- 
chanical draftsman, for a certain improvement or 
certain improvements in obtaining motive power for 
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propelling or working machinery, being a communi- 
cation from a foreigner residing abroad. June 6; 
•is months. 

John Kirkham, of Aldenham Terrace, St. Pancras 
Road, Middlesex, engineer, for an improved mode of 
removing the carbonaceous incrustation from the in- 
ternal surfaces of retorts employed in the process of 
distilling coal for generating gas. June 8; six months. 

John George Bodmer, of Bolton- le-Moors. Lancas- 
ter, for certain improvements in machinery for spin- 
ning and doubling cotton, wool, silk, flax, and other 
ftbruus materials. June 12; six months. 

Godfrey Woone, of Berkeley-street, Piccadilly. 
Middlesex, gent, for an improved method of forming 
plates with raised surfaces thereon, for printing im- 
pressions on different substances. June 12 ; six 
months. 

William Fothergfll Cooke, of Breeds-place. Hast- 
ings. Sussex. Esquire, and Charles Wheatstone, of 
Hanover Sqaare. Middlesex, Esquire, for improve- 
ments in giving signals and sounding alarums at dis- 
tant places, by means of electric currents transmitted 
through metallic circuits. Six months. 

Richard Roe, of Everton. near Bawtry, York, 
.gent, for a certain improvement or certain improve- 
ments in machinery or apparatus for making bricks, 
tiles, and other articles made from earthy materials, 
dune 17; six months 

James Leonard Clement Thomas, of Covent-gar- 
«k»n. Middlesex, Esquire, for an improvement applic- 
able to iteam engines and steam generators, having 
•for its object economy of fuel; being a communica- 
.tion from a foreigner residing abroad. June 17 ; six 
months. 

William Nicholson, of Manchester, Lane .inter, en- 
gineer, for certain improvements in the construction 
and arrangement of preparation and spinning ma- 
chinery; being a communication from a foreigner re- 
siding abroad! June 17; six months. 

James Buckingham, of Greet Randolph-street, 
Camdee Town, Middlesex, engineer, for certain im- 
proved combinations of machinery, to be applied as 
mechanical agents in a great variety of situations, 
in which tooth gear and other mechanism have 
been hitherto employed. June 17 ; six months. 

Theophilus John Nash, of John-street, liownshire- 
faill, Hampstead, letter-maker, and John Ross, of 
Wyld-street, Lincoln's-inn- fields, Middlesex, brass- 
worker, for a method of manufacturing in metals, 
wood, and other substances and materials, letters, 
figures, and other devices, having a flat surface, pre- 
senting by the aid of colours the appearance of pro- 
jection and domed letters, figures, and other devices 
made from the same materials without seam or joint 
June 19; two months. 

William YetU. of Yarmouth, merchant, for an im- 
proved mode of caulking ships and other vesseis. 
June 19; two months. 

LIST OF SCOTCH PATENTS GRANTED FROM 
THE 218T MAY TO 21ST JUNE, 1837. 

William Henry Crauford. of John-street. Berkeley 
Square. Commander in the Royal Navy, for an im- 
provement in the coating or covering iron and copper 
for the prevention of oxydation. May 22. 

Charles Guynemer, of Manchester-street, Man- 
chester Square, Professor of singing, for certain im- 
provements in piano-fortes, communicated to him by 
a foreigner residing abroad. May 24. 

William Bridges Adams, of Porchester Terrace, 
Bayswator, coach-maker, for certain improvements 
in the construction of wheels and in wheel carriages- 
June 2. 

William Gossage. of Stoke Prior, Worcester, che- 
mist, for certain improved apparatus for decomposing 
common salt, and for condensing and making use of 
the gaseous product of such decomposition; also 



certain improvements in the mode of conducting 

these processes. June 2. 

Johu Joseph Charles Sheridan, of Ironmonger-lane, 
London, chemist, for certain improvements in the se- 
veral processes of saccharine, vinous, and acetous 
fermentation. June 6. 

Pierre Bartlemy GuinebertOebac.of Brixton, Surrey, 
for improvements applicable to rail-roads. June 12 

Joel Livsey, of Bury, Lancaster, cotton spinner, for 
certain improvements in machinery used for spinning, 
preparing and doubling cotton and other fibrous sub- 



N'OTK s AND NOTICES. 

Meteorology. — A trial, we understand, has lately 
been made by Mr. Murphy, already favourably 
known to the public as the author of some works 
on meteorology, of principles discovered by him for 
calculating in advance the approaching changes of 
the weather in the construction of weather tables, 
which he prepared so far as the commencement of 
March for the succeeding months of April and May 
just past, in which the daily state of the weather 
throughout, or during sixty-one days consecutively, 
was set down ; and the result has been, that, not 
only in the general outline of the changes which 
during this interval took place, but in by far the 
greater number of the details, his calculations have 
been verified, so as to place beyond doubt the cor- 
rectness of the principles of calculation resorted to 
by him. So exact, indeed, in some instances, did 
the changes of the weather correspond with the 
predictions, that in more than one case, as we un- 
derstand, when at or immediately preceding the 
change the barometer was at fault, the calculation 
proved correct. We understand this is not the 
tirat time these principles hare been tested ; as in 
a letter from Mr. Mnrphy, which was published is 
the Agriculturist of the 29th of October, 1836, the 
tremendous storm of wind and rain which occurred 
the l.'I'h Nov. following, was distinctly pointed oet 
by him, as noticed in an article which appeared in 
the Morning Post of the 3rd of l>ecember, 183*5, kt. 
In reference to the weather tables for April and 
May alluded to, as besides one enclosed to Yiscoust 
Melbourne in March last, accompanied with a letter 
from Dr. Blrkbeck, President of the Meteorological 
Society, recommending Mr. Murphy to the patron- 
age of government, several copies of them were sup- 
plied to others . thus many can attest as to their 
general correctness. — Times. 

New Coach Wheel Retarder. — The new mails 
have a piece of machinery attached to the hind part 
of the mail, tor the purpose of locking the wheels 
down steep hills without the guard getting down . 
or in case of the horses running away down a hill, 
of stopping the mail instantly. The contrivance 1* 
very simple, and is done by the pressure of tiro 
pieces of wood against the wheels ; the connecting 
rod going to the top of the coach is turned by s 
screw, and the effect on the wheel Is immediate.— 
Time*. This is an importation from France, where 
the diligences have for a long time been fitted with 
a precisely similar contrivance. It is worked by 
the " conducteur" in the cabriolet, with a winch 
handle. Almost every cart and waggon in France 
has some contrivance for retarding the wheel*, 
which, although rendered more necessary there 
than here, in consequence of the road levelling 
system not being so extensively adopted in France 
as in England, yet in some districts of our country 
the plan would be useful. 

The Supplement to Vol. xxvl., containing Title. 
Contents, Index, etc., Medallic Portrait of his 1st* 
Majestv, and Wyon's Cheselden Medal, engraved by 
Freebairn by Bates' patent machine, is published, 
price 6rf. 



IO* British and Foreign Patents taken out with economy and despatch-, Specification*, lH*ctaimers, and 
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promptly transacted. 

1 — UL - I - 

LONDON . Printed and Published for the Proprietor, by W. A. Robertson, at the Mechanics' Magazine 
Office, No. 6, Peterborough-court, between 186 and 136; Fleet-street.— Sold by G. W. M. Reynolds, 
Proprietor of the French, English, and American Library, 5ft, Rue Neuve, Saint Augustln, Paris. 

'9' y 



* 

Mttfimit*' Mxtmim* 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 

No. 726. SATURDAY, JULY H, 1837. Price 3d. 



BALANCE LOCKS FOR CANALS AND RIVERS. 

Fig. 1. 
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BALANCE LOCK POR CANALS AND 



Sir, — The accompanying drawings 
exhibit two views of a balance lock for 
rivers or canals : Fig. 1 represents a barge 
sailing down a river and entering the 
lock : Fig. 2 represents the barge sailing 
out after the lock has been turned over. 
A A the centre on which the moving 
part of the lock turns, and upon which 
it may be balanced to a nicety. B B is 
a weir of sluices across the river, to slide 
so as to leave always an opening at bottom ; 
a current is thus produced at the bottom 
of the river or stream, which would con- 
tinually scour, and prevent depositions of 
soil taking place. Cast iron I think is 
the fittest material for making these locks 
and weirs, but they may De made of 
wood, or wrought iron, or any other 
material that is of sufficient strength. If 
locks of this description should be found 
to answer it would expedite very much 
the transit on canals, as a boat might 
pass the lock in a minute. 

1 am, Sir, 
Your obedient Servant, 
Robert Hardy. 

Iron Foundry Worcester. June 7th 1837. 



THE GLOBULE MICROSCOPE. 

, Sir, — I have at different times made 
many experiments in the construction of 
magnifying glasses, particularly on glass 
spherules; and I have lately made a 
microscope on this principle, of sur- 
prising magnifying power, for the follow- 
ing description of which, I beg to solicit 
a place in the Mechanics 1 Magazine. 

The instrument consists of two tubes, 
one sliding within the other, each about 
6 inches long ; and has two glasses, an 
object glass and an eye glass. The ob- 
ject glass is a small globule, about i^th 
part of an inch in diameter, fixed at one 
end; the eye-glass is a convex lens of 
about 2 inches focus, fixed at the other 
end, and with an eye-piece, or tube of 
a conical form, through which the eye 
looks upon the glass, rather more than 
2 inches long. At the other end there 
is a small tube, about 1 inch long, with 
an aperture of about *th part of an inch 
in diameter, through which the light 
passes to the object glass; the microscope 
may be used either with or without this 
appendage j but, by using it, the direct 



rays fall upon the object, while the others 
are excluded, and the object appears 
clearer ; perhaps a thick lens might 6end 
more light on the object. 

In using this instrument, the object 
should be placed upon the object glass 
so as to touch it ; and the tube may be 
drawn out to any length ; the farther it 
is out, the more the object is magnified. 
The object must touch the glass in all 
situations, and not be shifted when the 
tube is altered. By day light the glass 
is of no use, as the object cannot be 
seen. It may be seen best at some dis- 
tance from the light of a good candle or 
lamp; I have tried many schemes to 
make the object appear clear in high 
magnifying powers; but there appears 
to be a deficiency for want of light, 
which is remedied in some resi>ects, by 
the small tube, which only admits the 
direct rays. Perhaps some of your cor- 
respondents, who may be disposed to 
try experiments of this kind, may find out 
some more efficient means, as the instru- 
ment may be made at a small expense 
by almost any one. Its chief use is for 
objects that cannot be seen by the naked 
eye. The hair of a person's head will 
appear about 3 inches broad through the 
glass, and its transparency may be also 
seen pretty clearly. Its magnifying 
power is thus found l(H-y T = V' X V = 
320, then 320X3^ = 1120 and 112&= 
1254400 the power, the tube being con- 
sidered 10 in. long. The power may be 
increased to any extent by lengthening 
the tube, or making use of a smaller 
globule for the object glass. 

I have tried many ways to make these 
globules. At first I fixed a slender wire 
round the end of a longish bit of glass, 
and holding the wire by the other end, 
introduced the glass into a strong heat 
of the fire, when it was soon melted into 
a globule, having a neck. But after this 
I found out a better method, as follows: 
I got a piece of tin plate, about 16 
or 1 8 inches long, and 1 inch broad, and 
chalked one end of it well ; I then broke 
a bit of good window glass (which is 
better than the whiter sort,) into many 
little bits, and laid them upon the chalked 
end of the tin, holding it by the other 
end, and introduced it into a strong open 
heat of the fire ; and presently every bit 
of glass was melted into a globule per- 
fectly round ; in this way they may be 
made from the 1 ' 0 th to the xicth part of 

■ 
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an inch in diameter. No bellows need 
be used in the operation. One of these 
globules, if put in a case, would of itself 
make a powerful microscope, the least 
magnifying the most. 

I am, Sir, yours, &c. 

Thomas Cooke. 

Drnycott,near Derby 

RETROSPECTIVE CRITICISM — NAU- 
TILUS IN REPLY TO MR. MUNRO, 
KINCLAVEN, ETC. 

Sir, — If I were to allow the several 
notices, with which I was honoured in 
your last monthly part, to remain un- 
answered, I fear it might be supposed, 
at least by the writers themselves, that 
I had fulfilled the prophecy of O. N~, 
whose clumsy facetiousness evinces a 
sad falling off from the humility, with 
which he was so properly impressed by 
a former exposure of nis absurdities. To 
begin, then, with Mr. Munro, who, at 
page 88, complains of the annoyance felt 
by himself and others, from the discus- 
sion of the perpetual motion question: 
surely, if he wished the subject to be 
dropped, it was not the most wise mode 
of attaining such an end, to make an ac- 
cusation, which could not be suffered 
to pass without reply. I can easily ima- 
gine, that it must be disagreeable to 
Mr. Munro, to have a subject alluded 
to, that can only remind him of time 
lost, and labour thrown away ; but he, 
of all men, should have been the last to 
accuse me of injustice, seeing that he 
himself is a living refutation of the 
charge ; and a recorded instance of the 
truth of my observations. Every line 
in the original communication of Mr. 
Mackintosh would justify the inference 
I drew from it, but I shall be content 
with referring to one sentence, because 
it is the last, and consequently, not 
weakened by any subsequent remark. — 
** However, if any of the readers of the 
Mechanics? Magazine should feel dis- 
posed to try what can be done by adding 
the ratchet ; I hope, I have stated the 
principle plain enough, to enable them 
to proceed." VoL xxvi, p. 150. And, 
accordingly, Mr. Munro did proceed, 
*' to try what could be done with the 
ratchet" — a piece of unprofitable labour 
which he might have saved, had he 
waited for the very discussion, of which 
he now so unreasonably complains. 



Kinclaven, who favours me with a 
postscript at page 100, claims my atten- 
tion next; had he been content with 
calling me fastidious, had he even stopped 
at the uncandid, and palpably untrue, 
insinuation, that it was, "since," his 
own correction had appeared, I found 
out mine, he should have retained un- 
disturbed possession of the last word, 
of which ne seems so desirous ; but, 
when his anxiety to prove me in error, 
betrays him into a gross mistake, it be- 
comes my duty to correct him. 

In the diagram, let S T be the ecliptic, 
PT, PS, two great circles at right angles 




thereto; one of which is the solstitial 
colure, the other passes through polaris 
at R. The planes of these two circles 
make a certain angle, which may be mea- 
sured, indifferently, either upon S T, or 
upon its parallel R Q ; but Kinclaven thinks 
not, and he actually asserts that the seg- 
ment R Q is not a measure of the segment 
ST, or in other words, that the angle 
SPT, is not equal to the angle RPQ! 
Do I misrepresent Kinclaven 7 here are 
his words, " The distance between po- 
laris and the solstitial colure is surely 
not an arch of the ecliptic, upon which 
celestial longitude is reckoned. An in- 
finite number of great circles (and small 
ones two) might be drawn through po- 
laris to intersect the solstitial colure 
which of all these great circles are we to 
use? why, none of them!" Now the 
original blunder consisted in using the 
expression u distance of polaris from the 
tropic of cancer, which last is one of the 
armilliary circles." Surely, then, the 
shortest and plainest mode of correcting 
the mistake, was to substitute another 
armilliary circle for the erroneous one, 
and so change the expression to " dis- 
tance of polaris from the solstitial colure. " 
You must pardon all this repetition; it is 
forced from me, by the uncandid and 
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unhandsome pertinacity of Kinclaven 
himself. 

Lastly comes the doughty O. N., at 
page 103, who must needs have a try 
whether he, too, cannot wield the weapon, 
from which he has, himself, suffered so 
keenly. In lending his powerful aid to 
Kinclaven's view of the segments, he 
calls the geographical primer " all non- 
sense; 1 * thereby affording a clue to 
what had otherwise been unaccountable, 
namely his own profound ignorance of 
its commonest precepts. He then pro- 
ceeds to misrepresent the whole drift of 
my letter to Nauticus, whose question, 
respecting two stars in the same vertical, 
he pronounces, with his usual acuteness, 
to be impossible of solution, and as an 
improvement, proposes one himself in 
lieu of it. Now, not only is the solution 
of the question of Nauticus perfectly 
possible, but it is infinitely a more ap- 
propriate, and more practical, position, 
than that proposed by O. N., copied by 
him, doubtless, from some old navigation 
book, with the intention of holding over 
the solution, until he can offer it as an 
atonement for his next blunder ; that I 
am not wrong about the navigation 
book, let me offer one little proof. In 
O. N.'s unmerciful correction of the 
balloon calculation at page 180 of your 
last volume, he had occasion to refer to a 



table of 'meridional parts ; which table, ha 
generally at the head of each column the 
initials, "MP," or "Mer. P.;" now. O. 
N., fancying that these initials meant, not 
Meridional Parts, but Afercator's Prin- 
ciples, and unwilling that he should 
lose the benefit of his acuteness, claps 
down, at full length (lest the slightest 
abreviation might injure the effect,) 
" 36 1 7 Mercator's Principles.** But to re- 
turn, in thumbing over the said naviga- 
tion book, O. N. has found out, that the 
longitude, is one of the elements in si- 
milar questions; and seeing that Nau- 
ticus omitted longitude, in stating his 
question, he of course thought that the 
question itself, must be impossible ; but, 
in the first place, the longitude is not 
absolutely a necessary datum in this par- 
ticular question, which, strictly speaking, 
is the determination of the star's distance 
from the meridian ; and in the second 
place, even though it were, still, none 
being expressed, the obvious inference 
is, that, Zero, is understood ; even if it 
were not corroborated by the given la- 
titude being that of I^ondon. But per- 
haps the best proof of the possibility of 
solving the question will be to work it, 
as follow 8 : premising that the formula 
used are deduced from the commonest 
problems in spherical trigonometry. 



1st Feb. 1837 ; Stars, Polaris, 
y Dracs. . 

Let A = Diff. of AR 

P = Polar dis. lower star 
V = Polar dis. upper star 
L = Latitude 

A = Hour angle of upper star. 

P - 

A = 



R. A. 
1. 0. 42 
17.52.48 

Then, 



Polar Dis. 
Tan. x l = Cos. A. Tan. P 



Cotan. x 2 = Tan. A. sin. x 1 . Cosin. P 

sin (x^-P'). 
Cosin. x 3 - Tan P. Tan L. Cosin. x 3 
A = x 2 x 3 

38. 29. 42 Tan 9.900528 

106. 58. 30....Tan.. 0.515339 Cosin 9.465315 



x» = 
P> = 

x+P' = 

sa 
X* = 

A = 



13. 4. 19.... Sin... 9.354443 Tan ^Sjj^jJ 

1. 33. 18....Cosin.9.999840 Tan 8.433714 



14. 37. 37....Cosec 0.597697 Tan.L 0.099395 



18. 49. 35... Cotan 0.467319 Cosin .. .9.976138 



88 



8. 55 Cosin... .8.509237 

h. m. s. 

69. 19. 20 = 4. 37. 17 



AR Polaris 1. 0. 42 



Observed sidereal time 5. 37. 59 



h. m. s. 

8. 50. 36 Greenwich Mean Time. 



I remain, Mr. Editor, your very obedient servant, 

Nautilus. 
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STEAM BOILER EXPLOSIONS. 

Sir, — Much discussion has taken place 
upon the sudden disruption or bursting 
of steam-engine boilers, but as yet no suf- 
ficient reason therefor has been assigned. 
In this manufacturing country, where the 
steam engine constitutes the principal 
motive power of our machinery, and where 
its use is everv day called forth, it is a mat- 
ter of regret that no sufficiently extensive, 
and methodically conducted, investigation 
into the causes and means of prevention 
of such accidents has been instituted. 
I have been led to these remarks by 
hearing of the late disaster at the Dow. 
lais ironworks, in Glamorganshire, where 
it appears a boiler about 40 feet long, 
and about 6 feet diameter, exploded and 
scattered its fragments to a considerable 
distance, killing some, and injuring 
others, besides doing damage to the 
amount of nearly one thousand pounds. 
The cause assigned, there, it is said, " by 
those best enabled to judge," was, 
" owing to some thin worn-out plates 
giving way at the bottom of the boiler." 
But was there not some other cause? 
Had not some other and greater power 
than steam been generated within the 
boiler ? Do not these accidents arise by 
having the boiler nearly empty, and 
thereby overheating the plates — reducing 
their strength — decomposing the small 
auantity of water within, and resolving 
the same into its component gases, which 
suddenly expanding with strong elastic 
force burst the boiler? I give this as 
a conjecture of my own.* In this place 
four explosions have taken place ; three 
being boilers used in the colliery wind- 
ing engines. In the first instance, the 
boiler was thrown from its seat, and 
carried some distance. In the next, a 
boiler from 16 to 18 feet diameter was 
thrown from its seat, capsized, and pre- 
vented going farther, from being thrown 
against the engine-house. Another of 
the same size was elevated to the height 
of its stack, or chimney, about 60 feet, 
and fell about the same distance from 
its seat. I am inclined to think that 
" weak and thin plates" are not the 
cause of explosion, for how often do we 



* We have no doubt our correspondent firmly 
bclieres this theory to be quite bis own, but our 
well-Informed reader* need not be told that it is by 
no meaus new.— Ed. M. M. 



find old boilers to tear and burst, letting 
out |the water without exploding ? In 
support of this, I give the following fact: 
A few months ago an oblong boiler with 
rounded ends and semicircular top about 
20 feet long, 9 feet wide, and 9 feet deep 
was put in good repair. Half of the 
bottom was made anew, of good fth in. 
plates. The engine worked occasionally 
for about two months, — until one morn- 
ing about five o'clock, when it exploded 
—but was not elevated from its seat ; 
the bottom, which had been curved in* 
wardly, or raised in an arch over the 
fire, about 18 inches in height, was thrust 
downwards — the arch being completely 
inverted and broken ; several of the new 
plates, otherwise uninjured and unworn, 
were drawn apart, as if they had been 
strained by some strong lateral force 
applied to their edges, which produced 
several rents in the direction of their 
lengths. Now this boiler must have 
given way under a very powerful pres- 
sure. And, observe, these plates were 
not thin nor worn — nor was the weight 
on the safety-valve increased. Where, 
then, are we to look for the cause ? 
I call upon the man of scientific practice 
to investigate this .subject, the importance 
of which demands the immediate co-ope- 
ration of every one concerned in engines. 
The honour of the profession of the 
engineer — of the country- — the calls of 
humanity — the preservation of life and 
property,— all unite to demand an eluci- 
dation of the cause, and provide methods 
for its prevention. It is well said, that 
" the knowledge of a disease is half its 
cure." 

This I commit to you, Mr. Editor, for 
insertion in the Mechanics* Magazine, 
and I trust it will elicit the attention of 
your talented readers and contributors. 
I am, Sir, 

Yours respectfully, 
Y Z 

Old Park, May 27, 1837. 

P. S. — A co-relative point required to 
be known, is the proper weight per 
square inch on the safety-valve ofBoulton 
and Watt's double powered steam-eu- 
gine, which, probably some of your friends 
will be so kind as to supply, as many 
engines, have their valves very randomly 
loaded— from 3, and 4, to 6 and 7ft) pet 
square inch and upwards. 
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EXPLOSIONS IN COAL MINR8»S— 
CORONERS' INQUESTS. 

Sir,— When I addressed my last letter 
to you on accidents in mines, it was my 
intention to confine the observations 
which might immediately follow, to the 
Report and the Minutes of Evidence 
printed by order of the late Parliamen- 
tary Committee. The doing so, I con- 
sidered would be the best mode I could 
take of rendering those documents, what 
they have not yet been, and which they 
are especially capable of being — useful 
to the coal miner. Hie announcement, 
however, in the Merthyr Guardian of 
last week, of the explosion of a coal pit 
in its neighbourhood, induces me to 
deviate from my intended course, that I 
may take for my present subject, a mat- 
ter seriously connected with that, and all 
explosive accidents— namely, the verdict 
of the Coroner's Inquest. The history 
of the event referred to, tike the history 
of the hundreds of other explosive ac- 
cidents, which have preceded it, is brief 
and sad— the cause, the use of unsafe 
lights — the consequences, the destruc- 
tion of human life, and the destitution of 
widows and fatherless children. All this 
is however sepulchred, as usual, from 
public view and sympathy, by the ver- 
dict of the Coroner's Inquest, which ac- 
quits from any blame, those on whom 
much seems to rest. Thus, ignorantly 
and mischieviously attributing to Pro- 
vidence, that which is clearly traceable 
to man's neglect. I should not, Sir, 
make such strong observations on this 
particular matter, were it not necessary 
to mark with its proper name, every part 
of a system, which holds, in the union of 
its operations, every thing in higher esti- 
mation than human life. Such, I fear- 
lessly assert, is the apnarent basis on 
which the present, ana long pursued, 
system of working coal mines, is found- 
ed. In reference to this particular ac- 
cident, it may fairly be asked of the mine 
owners, why they suffered unprotected 
lights to be used in that pit r This ques- 
tion should have been. put seriously to 
them by the Coroner. Had it, they 
could not have escaped just and severe 
censure, for exposing the lives of these 
workmen to an awful, unnecessary, and 
m this instance, fatal risk. Surely that 
must be considered indefencible, which 
common prudence might have avoided. 



Aad that a risk of this kind might al- 
ways be avoided, must be conceded, 
when h is known that every operation 
necessarily connected with coal mining 
can be efficiently conducted with pro- 
tected lights. It may, and naturally will 
be demanded, why then do the coal 
owners sutler naked lights to lie used > 
The answer is this — is it a money con- 
sideration. The collier, at the present 
rate of wages, could not earn sufficient 
to supply himself and his family with 
their pittance of course food, if he were 
confined to the use of the safety lamp. 
This he can generally manage to do with 
a naked light. Consequently, the pre- 
venting, as humanity dictates, the use of 
unprotected lights, is opposed to the 
pecuniary interest of the coal owners; 
inasmuch as the same price must then 
be paid to the working collier for the 
obtaining a less quantity of coal. It is 
therefore altogether a money question , 
whether explosions in coal mines shall 
continue or not? Whether hundreds 
of industrious and honest men shall, or 
not, be annually sacrificed, and numerous 
families reduced to beggary and misery, 
to feed to repletion an inordinate appe- 
tite for gain, on the part of the coal 
owner. This is a question for Coroner's 
inquests to determine. Were they to 
return verdicts as they ought, of culp- 
able homicide against the mine proprie- 
tors,where unprotected lights were used, 
the evil now complained of, would, as a 
remedy could be found, soon end. I 
shall, Sir, close this letter, by referring 
to a matter which has not even the 
money excuse ; — the loss of life annually 
occasioned by the present mode of lower- 
ing and raising the workmen in coal 
pits, which is, in the great mining dis- 
tricts, one of the most insecure that 
human ingenuity and barbarity could 
possibly devise. This is a subject also 
worthy of the attention of adoroner's 
inquest. 

Your obedient servant, 

Carbon. 

4th July, 1837. 



MR.UTTING*S astronomical TABLES 

Sir, — Mr. Utting, C. E., tells me in 
his letter (No. 704), that if I will take 
the sidereal periods of the planets from 
Sir John HerschelTs Astronomy, and 
the precession of the equinoxial points 
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at l 9 23' 30" in a century, and compute 
from these the tropical periods of all the 
planets (Mr. Utting wishes to put me 
upon short allowance in respect of data), 
and compare them with his in the 
Mechanics' Magazine, vol. xxvi. p. 378 ; 
" Then," adds Mr. Utting, " let me ask 
you (a Scotch Dominie) what authority 
you had for your blundering assertions/' 
&c. 

I have never seen Sir John Herschell's 
Astronomy ; but I have no doubt that the 
mean sidereal periods of the planets are all 
(as far as is known) correctly given j but I 
will inform Mr. Utting, that had I been 
disposed to calculate the grand period of 
conjunction of all the planets, I never 
would have put myself to the trouble of 
converting the mean time of the sidereal 
revolutions into mean tropical periods. 
I should have at once converted the 
mean sidereal revolutions into mean 
synodical periods. Thus, suppose S S 1 , 
S* S 3 , &c. to be the mean synodical 
periods expressed, say to the nearest 
second of time, and let G be the grand 
period of conjunction of all the planets 
expressed in the same denomination. 
Then, taking for granted that there has, 
or will be, a time when all the planets 
were, or may be, in conjunction, then G 
must be such a number as to be exactly 
divisible by all the synodical periods, S, 

S 1 , S 2 , S 3 , &c, or -g-, gr, g;, &c. must 

all be'whole numbers, To those, who 
delight in the luxury of long arithmeti- 
cal calculations, this question involves 
no difficulty. Well, suppose G is deter- 
mined to the nearest second of time, 
what would be the probability that this 
calculated value of G should be an exact 
number of mean tropical years (which 
Mr. Utting states to be 250904 solar 
years) ? Whv, it would be in the ratio of 
1 to the number of seconds in a tropical 
year minus 1, or as 1 to 31556928. 

Mr. Utting's great object has been to 
manufacture a period consisting of an 
exact number of mean tropical years, 
which number of tropical years should be 
a multiple (or very nearly so) of all the 
mean tropical periods given in his first 
table. In this attempt he has shown 
considerable arithmetical skill; but he 
has completely overlooked the principal 
requisite, namely, that the grand period 
of conjunction of all the planets must be 



a multiple of all their synodical periods. 
True it is, if Mr. Utting is allowed to 
manufacture synodical periods, in the 
way that he has done for the moon (see 
No. 714), in that case his grand period 
of conjunction will be a multiple (or 
very nearly so) of all their synodical 
periods ; but in my last letter (No. 722) 
1 have shown in two cases that this new 
method, that Mr. Utting has discovered, 
of manufacturing synodical periods is 
not exactly consistent with truth, and 
this I will more fully shew presently. 

Having in my last letter shown that 
Mr. Utting's grand period is not true in 
respect of the moon, nor of the inferior 
planets Mercury and Venus, I shall now 
proceed to shew that Jupiter is also out 
of the line of a conjunction at the end of 
Mr. Utting's grand period of 



From Table 1st, the tropical period of 
Jupiter is 4330 64733098, and adding 
1 94897652, the difference between a 
tropical and periodical period, produced 
by the precession of the equinox ial points 
of Jupiter, we obtain 4332*5963075 days 
for the sidereal or periodic period of Jupi- 
ter, and the periodic period of the earth 
is 365 2563991 (see No. 722). Call these 
periods P and P 1 , and let Sbe the synodical 
period of Jupiter, then in the case of a su- 
perior planet, we have the well known astro- 

nomical theorem, S = P 1 + jTZTpi, that 

. _ _ (365*256399 1) 3 

is, 8-365-3563991 + 3 9 67 33W84 ~ 

398*8840292 = 398 days 21 hours 13 mi- 
nutes 0*123 seconds. Hence, 91640740 
•+■ 398 8840292 ought to be a whole 
number, but it produces the unfortunate 
number 229742 81. 

In the same way, it might be shown 
that, instead of all the planets being in 
conjunction at the end of 250904 mean 
solar years (allowing there had been a 
general conjunction at the beginning of 
that period), there will not be a single 
one of them in conjunction with the 
sun ; or, in fact, they will all be farther 
from a general conjunction than they 
are at the present minute I am now 
writing. 

The radical error Mr. Utting has fallen 
into, is in his method of manufacturing 
a synodical period. Thus, suppose we 
were to calculate the synodical period of 
Venus according to Mr. Utting f s rule- 
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From the tropical revolution of 1 in7fUi TT l 365 242240 X 224*6955699 = 

Venus, Table 1st J 4U/B44 T^T 1 = 140 5466741 

8u ^^ t 77 lie¥0luttoll0f i 250904 583 922136 days, the same as by Mr. 

Utting's rule. But the true value of S 

Remains 156940 ought to have been computed from the 

Hence, 91640740-4- 156940 = 583-922136 A , _ PP' . n . 

days; this period, we calculated, in No. theorem S = p--p, where P and P» are 

722, from Mr. Utting's own tropical pe- the periodical revolutions, 
riods, to be 583.920940 days, the error I trust I have now, Mr. Editor, fully 

will in no case be great for a single established what I asserted in my first 

synodical revolution, but for a period letter, and I hope Mr. Utting will allow 

of 250904 mean solar years, the error that it is just as possible for a Scotch 

will accumulate to such a quantity, as Dominie to know a little of astronomy 

to prevent any thing like a conjunction. as an English engineer. In the tedious 

In short, Mr. Utting has confounded multiplications and divisions, &c, I may 

tropical periods with periodical revolu- perhaps have made some slight slips, 

tions : this will more clearly appear by J n principles, I trust I have made none, 

computing the synodical period of Venus, but if I should, I will feel much obliged 

independant of the number 91640740. to any of your able mathematical contri- 

The tropical j>eriod8 of the earth and butors to point them out. 
Venus from Table 1st are 365" 2422440, Yours with respect, 

and 224 6955699. Respectively call A Scotch Dominie. 

these numbers T and T', then say S - Forfarshire, June fith, lt«7. 



COWHOUSE OR STABLE FOR EXERCISING ANIMALS, AND MAKING USE OF THE 

POWER EXERTED IN SUCH EXERCISE. 



Sir, — On looking over a portfolio of 
designs and drawings this morning, I 
found the inclosed plan for a cowhouse, 
in which the beasts could be exercised 
and their labour applied to the purposes 
of churning, chopping their food, wash- 
ing', cleaning the place out, and so forth. 

The design may be said to be copied 
from the horse ferry-boats which ply on 
the Mississippi, in which we may often 
see a number of horses harnessed in their 
stalls, and pushing the floor from under 
their feet. In this plan the cows are not 
represented fastened or harnessed, as 
that in a great degree will depend upon 
the fancy of the owner. The common 
pails, or yoke of Germany, or collar and 
traces, would answer for them to push 
against; the labor should be light for 
heavy cows giving milk. The plan I be- 
lieve is good, and is worthy trial by some 
of your London dairy-men, who are un- 
able to bring their cows out for exercise. 

Though the plan may not answer in 
its present form, yet a hope may be enter- 
tained, that, with a few modifications, it 
may be found beneficial and useful in 
particular situations. 

Truly yours 

E. C. Talebois. 

Liverpool. December 23rd. 1*36. 



Description of the Engraving. 

A A, level platform, on which the cows 
stand and walk. B B, upright shaft, 
turning on the iron block M ; to this 
A A is firmly secured by the braces 
L L L L. C C C C, chains from the iron 
collar cc to the ground, supporting the 
roof, D k and D k y to which the rods 
E E E, E E E are attached, which sup- 
port the frames G G H H and GGHH. 
FF braces part of GGHH, and which 
are firmly set in the ground. I, iron 
weather-cock, fixed in top of B B ; K C 
C K, open space to admit light and 
allow bad air to escape. M iron block 
for B B. to turn in. N N rollers (plain 
or toothed) on which the stage A A is 
partly supported. When the cattle walk , 
the stage A A moves on these, and if 
any power be required to cut or chop 
food, or pump water &c. it would be 
taken from one or more of them ; churn- 
ing &c. might also be performed by one 
of them, towards which the milk house 
and dairy should be erected; 3 is the 
smallest number for these rollers N N, 
and would probably be the best. O O 
O O are the props to support the centres 
of the pulleys N and N. These should 
be very securely fastened, p, shaft from 
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the roller N, from which power might Note.— When a very great force was 
be taken. required, the centre post B B could be 




used as a capstan, the rope to be wound them when they walk ; and brushes &c. 

on it in the same way. being properly fixed in the frame G.G. 

It is to be observed, that the cattle H.H. all the filth is carried to the out- 

never move out of their places, the gvound side of the circular platform where it 

only on which they stand moving from falls over. 



DOUBLE ACTING MOVEABLE SET SQUARE. 



Sir, — From the favourable manner, in 
which you have received my communi- 
cations, I trust you will excuse the trifle 
I send on the present occasion ; it is a 
drawing of a double acting moveable set 
square,* which I continually use in draw- 
ing angular lines parallel to each other, 
or lines at right angles to them, or of 
any angle required. I have found it so 
very useful in isometrical drawings of ma- 
chinery, or plans not at right angles to 
each other, that I should feel myself 
wanting to draftsmen if I failed to com- 
municate my invention to them. It not 
only unites the capabilities of the common 
set square and angle, but is much lighter, 
and used with more ease, and from both 
sides being capable of being drawn by, 
it is used with more facility. It consists 




of three pieces of ivory or bone, and is 
in form like a T square. The rule is in 

* The name, It must be confessed, is rather ob- 
jectionable; but 1 have no better to propose. 



two parts, the lower one being the 24th 
part of an inch thick, and the upper one 
the 12th part of an inch thick. The 
third, or head piece, is fVths of an inch 
thick. The two pieces are rivetted to 
the head so stiffly as not to move with 
ordinary pressure in drawing. The ac- 
companying drawing, represents the in- 
strument as set to draw isometrically ; 
a is the head (which has a recess, in 
it to allow the rule, to pass under) and 
b b the two rules ; o is the rivet. At 
the different edges of the rules, are 
marked the various scales of eighths, 
sixteenths, &c. 

I am, Sir, 

J. R. Croft. 

Bayswater, March 13, 1837. 

THE FIRE INSURANCE 8YSTEM. 

REPLY TO AQUARIUS. 

Sir, — There is a perversity of meaning, 
and a continual misstatement of facts, in 
the communications on Fire-extinction 
signed "Aquarius," well calculated to 
provoke eternal discussion, were the sub- 
ject ( in that shape ) worth the extended 
space it would occupy in your pages, or 
of sufficient interest to your readers 
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Symington's patent boiler. 



generally, to warrant such an appropria- 
tion. 

With respect to the paragraph in your 
16th. volume — written by me five years 
and a half ago — which " Aquarius has 
tauntingly brought forward at page 173, 
and enronously stated to refer "to the 
comparative efficiency of the OWand New 
systems of extinguishing Fires in Lon- 
don " — it is only necessary for me to 
state, that by referring to the 16th. and 
following Volumes of your Magazine, 
where all the changes that have taken 
place in these matters from time to time 
have been faithfully chronicled, ( by Wm. 
Baddeley) your readers will at once 
perceive, that the paragraph in question, 
referred merely to a Reduction in the 
number of firemen and engines in Lon- 
don, that had taken place under the Old 
System ! The New System, (that is, the 
United London Fire establishment, under 
one superintendent, with the men con- 
tinually on duty, day and night) was not 
at that time formed — or even thought 
of ! This explanation converts the whole 
of "Aquarius's" fanfarronade into arrant 
nonsense, and it may be taken as a fair 
specimen of the carelessness too often 
evinced, in the getting up of " anony- 
mous" communications. 

"Aquarius" expresses himself sadly 
annoyed that he is unable to provoke 
the discussion he desires; the fact is, Mr. 
Editor, I am now rather differently cir- 
cumstanced, to what I was when I held 
myself ready to answer "all comers". 
After enduring the fatigues of business 
fourteen hours per day, I find I have not 
much energy, and but little leisure left ; 
I trust therefore, I may be permitted to 
employ the times taken from my brief in- 
tervals of repose, upon such subjects as 
I think most acceptable to your readers. 
The claims of anonymous correspond- 
ents to attention ana reply must always 
greatly depend upon the manner as well 
as the matter of their communications, — 
wherever courtesy is due, I hope I shall 
never be found wanting. 

It is now "ten years ago" since I made 
the subject of " fire extinction " pecu- 
liarly my own in your pages, and it is well 
known that I have never, at any period, 
had the slightest personal interest in the 
matter. 

With regard to "Aquarius," one thrust 
of my pen would pierce the flimsy arras 
behind which he has concealed himself— 



let out his watery humour, — and at once 
explain the cause of his pertinacious at- 
tacks ; but I do not choose to dispel his 
misty disguise at present. Suffice it to 
say, he is a gentleman preeminently quali- 
fied to amuse and to instruct ; as a wri- 
ter he has shown himself possesssed of 
great power, and I can only regret that 
he should have condescended to employ 
talents of the very first order, in so dis- 
creditable a line of argument as that, 
which he has been pursuing for some 
time past. 

Once more I have the honor to sub- 
scribe myself yours respectfully, 

Wm. Baddeley. 

June 20, 1887. 

Symington's patent boiler. 

Mr. Symington has lately patented a 
new boiler, particularly applicable to 
marine engines, the advantages of which 
are — tha prevention of " priming," and 
that a large heating surface is obtained 
from one fire only. As it is well known 
that a more perfect combustion takes 
place when the fuel is collected into one 
burning mass, and consequently more 
heat given out in proportion to the quan- 
tity of fuel consumed, than when, in the 
usual way, it is divided into two or more 
smaller fires — it is calculated that a con- 
siderable saving of fuel (the great desid- 
eratum in steam navigation) will thus be 
effected. 

In the plan, Fig. 1. A is the furnace 
B B the centre flue, which is divided 
into two equal divisions, by the vertical 
tubes 1 2 3 by means of which vertical 
tubes, the flame from the furnace is 
bisected, thereby causing it to pass in 
equal portions along the return flues C 
C, making its final exit into the chimney 
by the upright flues EE. GG is 
the interior of the boiler. The vertical 
tubes 1 2 3 in addition to their more 
immediate and direct intention, that of 
dividing the flame into two equal por- 
tions, and directing each portion into 
its respective side-flue, will cause a very 
rapid formation of steam, as each tube 
contains a column of water, every part of 
which is exposed to a most intense heat. 

Fig. 2 is a cross section of the boiler, 
taken through the steam chest; A A is 
the boiler; BB the steam chest; <r, the 
steamway from the boiler to the steam- 
chest ; c a cap to cover the steamway to 
prevent the water from the boiler being 
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Fig. L 




carried along the steam pipe E, into the 
working cylinder, which effect is techin- 
ally called " priming" ; I) D return tubes, 
through which the water, that has been 
arrested in its progress, is returned into 
the boiler ; F is the water level. 

The description of the different parts 
renders any farther remarks upon this 
portion of Mr. Symington's improve- 
ment unnecessary. 'Ihose engineers, 
who may have been annoyed by "pri- 
ming" will at once perceive, and appre- 
ciate, the utility of the means here adop- 
ted to obviate this most vexatious evil. 
A boiler upon this plan has been placed 
in the Symington Towing Company's 
new tug the Dragon, from which very 
favourable results are anticipated. 

REPORT OE THE MILITARY ENGINEER ON 
THE BRIGHTON RAILWAYS. 

The following is the report of the Military 
Engineer, appointed in pursuance of an Ad- 
dress of the House of Commons to his late 
Majesty, on the several lines of Brighton 
Railway: — 

In obedience to your orders of the 2d and 
9th of June, 1837, directing me to report in 
conformity with the instructions from Her 
Majesty's Principal Secretary of State for the 
Home Department, 'on the following proposed 
liues of railway between London and Brigh- 
ton, viz. Sir J. Rennie's, or the Direct Line, 
Mr. Stephenson's, Mr. Gibbs's,andthe South 
Eastern, I have the honour to state, that I 
have carefully read over the evidence given 
before the committee, as well as their report, 
and attentively compared the several plans 
and sections submitted to me ; that I have 
also taken a general survey of the sites of the 
different lines, examining more attentively 
those portions where works of importance 
are proposed, and have no hesitation in stat- 
ing, that the line proposed by Mr. Stephen- 
son, considered in an engineering point of 
view alone, is preferable to either of the 
others. Availing himself of the vallies of the 
rivers Mole and Adur, he avoids the heavy 
cuttings necessarily consequent on forcing a 
passage through the chalk ridges known as 
the North and South Downs ; and, with the 
exception of two short tunnels, one at 
Epsom, and the other at Dorking, arrives 
at Brighton, via Shoreham, having only such 
ordinary difficulties to contend against as are 
necessarily consequent on undertakings of a 
similar nature and extent. 

As, however, there is but one point for 
consideration of a main line of railroad, I 
will now proceed to consider the respective 
merits of the several lines with reference to 
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the second resolution of the House of Com- 
mons. 

On referring to the map and the population 
returns, it will be seen that the country 
passed through, or approached by either of 
the lines, as well as on the coast, within 
reach of railroad communication by brandies, 
containing neither manufactory ng nor mineral 
districts, the town presents only the usual 
traffic of an agricultural population, and are, 
as compared with Brighton, of minor im- 
portance. It appears to me, therefore, that 
after attending to one principal point in the 
construction of any main line, viz.' that its 
London terminus be central,' — that route 
between London and Brighton which best 
unites engineering facilities with convenient 
termini should be prefered. I will then 
consider the termini of the various lines with 
reference to the accommodation they afford 
to the metropolis at one end, and the town 
of Brighton at the other. Each of the pro- 
posed lines avails itself of a terminus already 
constructed, or for which an act of Parliament 
has been obtained. Mr. Stephenson adopts 
the terminus of the London and Southampton 
Railway at Nine Elms, a little above Vaux- 
hall-bridge with a depot on the banks of the 
Thames, branching from this line at Wimble- 
don-common, five miles and a half from the 
terminus. The Direct line and Gibbs's 
adopt the Greenwich Railway terminus at 
London-bridge and avail themselves of railway 
communication, already sanctioned and now 
constructing as far as Croydon. The South 
Eastern also has its terminus at London 
bridge, and, in addition to the Croydon, 
avails itself of 12 miles of the Dover Railroad , 
branching off at Oxted. 

Taking the Middlesex side of Blackfriars- 
bridge as a centre, and describing circles with 
the several radii of one, one and a half, aud 
two miles, thus including within the last an 
area of upwards of 12 miles bearing the 
densest population in the world, it will be 
found, that, whilst the terminus of London- 
bridge is within the smallest of these circles, 
that, of Nine Elms is without the largest ; 
under these circumstances it may be fairly 
inferred, that Stephenson's London termi- 
nus is not so conveniently situated as that 
of the other lines, particulary for an extensive 
passenger traffic, as that of any line connect- 
ing Brighton with the metropolis is almost 
sure to prove. 

The Greenwich Railroad being already 
constructed on a viaduct of sufficient width 
only for two lines of rails, I doubted whether 
it would be capable of affording sufficient ac- 
commodation for the increased traffic pro- 
posed to be thrown upon it, more particu- 
larly, as on this line the trains start every 
quarter of an our. On inquiry, I found 



that the Greenwich Railway Company pos- 
sessed sufficient ground on each side to ena- 
ble them to widen the viaduct so as to meet 
any probable increase of traffic, and tliat a 
plan and estimate had been framed for this 
' purpose, ready to be carried into effect as 
soon as possible. 

There is still, however, an objection of 
some importance to any new line adopting 
either this or the Southampton terminus, — 
the necessity of limiting the distance between 
its rails to that of the lines already laid down. 

At Brighton, Stephenson's line, as in 
London, stops at the western extremity of 
the town, at Chalybeate-street ; this is in- 
convenient for passengers ; and, besides, as 
one of the advantages proposed in connect- 
ing Shoreham with Brighton, is, that the 
bitter may obtain coal at a cheaper rate than 
at present, it is important that that article 
should be brought as far into town as possi- 
ble. Gibbs's line, entering nearly at the 
same point as Stephenson's, extends its ter- 
minus farther into the town, and is well 
situated with respect to Brighton. The 
South-Eastern, on the other hand, enters 
Brighton at the north-eastern part of the 
town, at Carlton Hill, and nearly as much 
to the eastward as Stephenson's is to the 
westward, and cannot, therefore, without 
great additional expense, get a branch to 
Shoreham. This remark applies equally to 
Stephenson's and Gibbs's lines, with refer- 
ence to the Lewes and Newhaven branches ; 
and, lastly, the Direct line enters at the 
north-western part of the town, having a 
depot for goods abutting on Trafalgar-street, 
and a passenger terminus on Church-street, 
35 feet above its level, to which an inclined 
plane from Church-street gives an access 
for carriages. This appears to be the most 
central terminus of the four, and that which 
affords the greatest accommodation to the 
town of Brighton. And here, too, after 
alluding to the Brighton termini of the dif- 
ferent lines, I must refer to the peculiar 
character of the property of that place, for 
I conceive that the second resolution of the 
House of Commons, by opening the whole 
question, has rendered it necessary that I 
should do so. This town owes its present 
importance to the proximity of the sea, at 
that place, to the metropolis, and large sums 
have been expended there for the accommo- 
dation of its numerous visitors ; a railroad 
touching the coast before it reaches Brighton 
might transfer the advantage of position to 
another place, and sooner or biter prove in- 
jurious to the property at Brighton ; thereby 
causing a large capital to have been wasted 
without any corresponding national advan- 
tage ; and in this point of view, Stephen- 
son's and Gibbs's line are both objections- 
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oie ; not, however, to the extent they would 
have been had the situation of Shoreham, 
with respect to the sea, been better. 

The termini of the lines having been con- 
sidered, their relative facility of construction 
and subsequent expense of working must be 
noticed. It will appear that Stephenson's 
and the Direct line in the heavy traffic are 
nearly on a par, the former having the ad- 
vantage by thirteen chains only ; that the 
South-Eastern is next, and Gibbs's line the 
last ; and that in the passenger traffic, the 
direct line has the advantage of them all 
the South-Eastern, Stephenson's, and Gibbs's 
being the order in which the remainder fol- 
low, the South-Eastern and Stephenson's 
appearing nearly equal. It should also be 
borne in mind, that, in comparing the Direct 
line with Stephenson's, about two and a 
half miles ought to be added to the length 
of the latter, to make his termini as central 
as those of the former. It must, however, 
be observed, that the equivalent horizontal 
distances are only a comparative measure of 
the time, in which two lines can be passed 
over when the tractive power applied is on 
each line equal ; the maximum velocity, as 
yet obtained, may be given to a train on a 
gradient of 20 feet in a mile, as well as on 
a gradient of 16 feet, by using larger en- 
gines ; this would, however, occasion addi- 
tional expense ; but it is necessary that it 
should be remembered, since it shows the 
advantage of reducing the actual distance 
when passenger trains are to be very much 
considered. The Direct line gives branches 
to Lewes, Shoreham, and Newhaven, the 
two latter being extremely valuable to 
Brighton by placing it between ports, with 
a certain and rapid conveyance to each. 

The Shoreham branch of the Direct line 
appears to me incomplete in not communi- 
cating with the wharfs like that to New- 
haven. Stephenson's and Gibbs's lines 
give a communication with Shoreham, lia- 
ble to the same objections as that of the 
Direct line, and in a greater degree, and 
altogether exclude Lewes and the port of 
Newhaven. The South-Eastern gives a com- 
munication with Lewes and Newhaven, but 
excludes Shoreham, and has therefore a cor- 
responding disadvantage in this respect to 
Stephenson's. Had this line, however, 
adopted the terminus of the Direct line in 
Brighton with the addition of its branch to 
Shoreham, and been able to select a better 
route from Oxted, it would, from having the 
smaller quantity of railroad to construct, 
have been the most desirable. On the 
other hand, had Stephenson's line more 
central termini, and, instead of making the 
coast at Shoreham, proceeded direct to 
Brighton, it would have had strong claims 
to eonsideration, and, if there were no other 



deserve a preference over all the 
Gibbs's line appears to unite the principal 
objection to the Direct liue, viz., the exten- 
sive cutting at Merstham, with that of Ste- 
phenson's line in going round by Shoreham ; 
and though it preserves a better gradient 
than the Direct line, yet, from its circuitous 
route, works to less advantage than any of 
the others. 

Taking, then, into consideration the great 
advantages of the termini of the Direct line, 
— that it affords by its branches greater 
facilities of approach to the other towns 
on the coast within reasonable distance, 
avoiding unnecessary intersection of the 
country ; and that it is, on the whole, the 
best working line, with the least length of 
railroad to support ; for, though the South- 
Eastern has less to construct, yet each must 
support, in proportion to its traffic, what- 
ever length of line it travels over, and also, 
that the Croydon Railway offers greater ad- 
vantages than the Southampton Railway in 
the construction of a main southern trunk 
line ; it only remains to be seen what are 
the difficulties of construction it has to con- 
tend with, and whether they are such as can 
be recommended to be undertaken, to insure 
between London and Brighton a line pos- 
sessing the advantages which it would ap- 
pear this does over its competitors. On 
referring to the section, there appear to be 
three summits to be crossed, viz., Merst- 
ham, Balcombe, and Clayton. The former 
of these, the greatest work on the line, 
consists of a. cutting through chalk of more 
than three miles in length, varying from 50 
to upwards of 100 feet in depth, and which 
it is proposal to open out with slopes of 
one-sixth. As the prejudice against tun- 
nelling is rapidly giving way, I should 
imagine that this mode would be resorted 
to on a considerable portion of this ex- 
tensive excavation, as it appears to me 
beyond the point at which open cutting is 
more advantageous than tunnelliug, espe- 
cially in so favourable a soil. The greater 
part of the chalk obtained from this cutting 
must be run out on the adjoining land, not 
being required for embankment. The next 
excavation of importance is at Handcross- 
hill, near Balcombe, at the twenty-third 
mile, where a tunnel of 470 yards in length 
is proposed through favourable soil; and 
the third at Clayton-hill, at the thirty-sixth 
mile, where a tunnel of 800 yards is pro- 
posed ; both of which, I think, may with 
advantage be increased in length, for the 
reason previously stated. At the southern 
extremity of the latter tunnel, there is a 
considerable length of open cutting ; the 
whole of Clayton- hill is, like Merstham, a 
chalk formation. 
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Of the embankments on the line, one at 
the thirteenth mile, one across the river and 
valley of the Ouse at the twenty-sixth, and 
those between the thirtieth and thirty-fifth 
miles, are the principal ; but of this descrip- 
tion of work, the most objectionable in the 
construction, though there is less than of 
excavation, yet there are many short deep 
vallies to be crossed by embankment, and 
which, owing to the excavations being con- 
centrated in two or three places, instead of be- 
ing spread over the line, must be formed from 
side cuttings. After getting through Clay- 
ton-hill, the line runs nearly parallel to, and 
to the westward, of the turnpike-road to 
Brighton, to its terminus in Church-street, on 
a viaduct from its depdt in Trafalgar-street. 

It will then appear, though the embank- 
ments are extensive, that on this line the 
amount of excavation through chalk forms 
the principal item of expense ; and, from 
the conflicting evidence given before the 
Committee of the House of Commons, for 
the Direct and Gibbs's line, relative to the 
properties of chalk, and the best mode of 
excavating through it, and on which the 
correctness ot the estimate for the former in 
a great measure depends, I thought it neces- 
sary to inspect, with great attention, the 
quarries of Merstham and Clayton, as well 
as one near Lewes, which is as deep aB any 
of the proposed cuttings, and which has not 
been worked for ten years. In none of 
these quarries could I see any thing to 
induce me to adopt the plan proposed by 
the Direct line at Merstham and Clayton, 
via., vertical cutting, or with a slope of one- 
sixth ; on the contrary, I was convinced 
that, in excavations through every descrip- 
tion of chalk, more or less of debris would 
be found to accumulate, even were the sides 
not subjected, as in the present instance 
they would be, to a constant vibratory mo- 
tion from the traffic, in addition to the action 
of the wet and frost ; and that, in order to 
afford security to the public, tunnelling, or, 
if open cutting, benching, of slopes of one to 
one, as proposed by Mr. Gibbs, ought to be 
resorted to. 

In comparing these objections in an en- 
gineering point of view with the advantages 
the Direct line possesses, I am of opinion 
the latter are not too dearly purchased, and 
that it is the best line between London and 
Brighton. In giving this opinion, however, 
I beg distinctly to state that I do not pledge 
myself to the estimate ; I think in all pro- 
bability it would be found inadequate. I 
may be permitted to remark wkh respect to 
estimates generally, that werefthey fairly 
and impartially framed, which experience 
has shown is not the case at present, they 
would, with other information arranged in 



a tabular form, enable even unprofessional 
men, with the assistance of a good map, to 
decide between two or more proposed me- 
thods of obtaining the same object. 

Having proceeded thus far prior to re- 
ceiving the plan of a joint line agreed to by 
the Committee of the four Brighton Railway 
Companies, I shall now, in obedience to 
your orders of the 22nd inst., proceed to 
report on it, in conformity with the instruc- 
tions contained in the letter from her Ma- 
jesty's Principal Secretary for the Home De- 
It is proposed in this joint line that there 
should be two termini in London; one at 
London -bridge, and the other at Nine Elms, 
near Vauxhall ; also two lines going south, 
one through the valley of the Mole, and the 
other through the Mertsham Pass, meeting 
at or near Capel; and from thence there 
should be one line to Brighton, vid Shore- 
ham, adopting at Brighton the terminus and 
branches of the Direct line. 

It is thus intended to construct between 
London and Biighton nearly seventy miles 
of railroad, independent also of using up- 
wards of fourteen miles of railway construct- 
ed, and this, too, through a country pos- 
sessing neither manufactories nor minerals, 
and with no town on the line, excepting 
Croydon, of more than 5,000 inhabitants ; 
and which, therefore, must principally look 
for support from the towns of its termini, 
only fifty miles apart. 

In the present uncertain state of the 
return which railways will make for the 
capital expended, and the absence of any 
great national advantages proposed to be 
obtained, I cannot think it advisable to ven- 
ture on so great an outlay of capital, or that 
the traffic is such between London and 
Brighton as to demand it. 

The company proposing, therefore, as a 
part of their plan, to come from Croydon 
through the Mertsham Pass to Earl's Wood 
Common, the distance from thence to 
Brighton (twenty-nine miles) by the Direct 
line, is all that is required to be constructed 
to render the communication complete be- 
tween the two great termini; whereas, in the 
proposed joint line, nearly seventy, instead 
of about forty-two, miles of railroad will 
have to be constructed and maintained, as 
well as a second terminus and depdt, with- 
out any additional traffic except what may 
be afforded by the towns on the line. 

Under these circumstances, it appears to 
me, that continuing the route proposed by 
the Direct line from Earl's Wood Common 
to Brighton is better for the interests of the 
company, and affords to the public all the 
accommodation required. 

I therefore adhere to the opinion already 
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given m favour of the Direct line. I have the 
honour to be, Sir, your most obedient hum- 
ble servant, 

Robert Alderson, Capt. Roy. Eng. 
London, June 27. 

OPENING OF THE GRAND JUNCTION RAIL- 
WAY BETWEEN BIRMINGHAM AND 
LIVERPOOL AND MANCHESTER. 
(From the Morning Herald Report.) 
On the 4th inst. this rauway was partially 
opened for the conveyance of passengers. 
It commences in Curzon-strcet, Birming- 
ham, at the station adjoining that of the 
London and Birmingham railway, and 
passes near Wednesbury, Walsall, Dudley, 
Bolston, Wolverhampton, Stafford, Stone, 
Eccleshall, Newcastle, the Potteries, Nant- 
wich, Middlewick, &c., to Warrington, ter- 
minating at Newton on the Liverpool and 
Manchester railway (midway). The distance 
from Birmingham to Newton is eighty-two 
and a half miles. From Newton, whence the 
train started at two minutes before seven 
in the morning, it arrived at the first stop- 
ping place, Warrington, distant 19£ miles, 
in 27 minutes. On leaving Warrington, 
a most delightful line of country was pre- 
sented to the eye, while to the engineer the 
works forming the railway itself, were an 
object of admiration. The bridge of the 
river Mersey and embankments on either 
side, was the first object that attracted at- 
tention. The railway next passes through 
some deep cuttings on an ascent to Preston 
Brook. The cutting then becomes deeper, 
owing to the line running under the Duke 
of Bridgewater's canal. The view from the 
viaduct over the Weare is beautiful. The 
viaduct itself consists of 20 arches, and is 
one of the finest erections of that kind ex- 
tant. The train arrived at the second stop- 
ping place, Hartford, at five minutes past 
eight o'clock ; the distance performed by 
that time 31$ miles. There is a handsome 
bridge at this station, and the cutting is 
about 33 feet deep. The stoppage here oc- 
cupied three minutes. The road on either 
side of the Hartford Bridge is on the des- 
cent. At the end of the cutting, Vale Royal, 
one of the prettiest valleys in England, sud- 
denly bursts on the eye. The railroad then 
proceeds through the rural districts of Che- 
shire, and to the passenger there is little to 
call forth attention until it reaches the level 
leading into Crewe, which is eleven miles in 
length. The first portion of this stage was 
performed rather slowly, owing to the stiff- 
ness of the rails, and the steam having been 
reduced by taking in water. The train 
reached Crewe at three minutes to nine 
o'clock. Crewe is 43} miles distant from 
Liverpool; it is the third station on the 
line. The train left there at five minutes 
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past nine o'clock, about half an hour beyond 
the time fixed. There is a shed built for an 
extra engine, to assist in propelling the 
traiu up the Madeley inclined plane, but as 
yet no engine is assigned to that duty. The 
rise at the summit is 1 in 180. At half- 
past nine o'clock the train passed the station 
house. The down train was met at Whit- 
more Heath, fifty-four miles and a quarter 
from Liverpool. A few minutes afterwards, 
according to Birmingham time, it reached 
there at the half-hour exactly. It ought to 
have arrived at fifty-five minutes past eight 
o'clock, so that the Birmingham as well as 
the Liverpool train was about half an hour 
behind the proper time. The Birmingham 
train carried the London mail of the pre- 
vious evening. The apparatus for supplying 
the engine with water was in an unfinished 
state, and considerable delay was thereby 
occasioned. It left Whit more at twenty 
minutes to ten o'clock. We ought not to 
omit to mention the Madeley plane was as- 
cended with great facility. The descent 
from Whitmore was performed with asto- 
nishing velocity. The one and a half mile 
from the fifty-eighth mile stone, or rather 
board, was done in two and a half minutes — 
so much for railway travelling. At the Pen- 
k ridge station we met the mixed train, 
which left Birmingham at half-past eight 
o'clock. It had taken its departure from 
the station house at half-past ten, having 
done the twenty-four miles in two hours. 
The Wolverhampton station is about a mile 
distant from the town ; an immense crowd 
was here collected to meet the train, which 
arrived thereat five minutes to eleven o'clock. 
After taking in coke and water, the train again 
started. After passing through a short tun- 
nel, we entered a deep cutting, the banks on 
both sides of which were quite covered with 
spectators. From Wolverhampton to Bir- 
mingham a general holiday appeared to be 
observed, and the scene was highly interest- 
ing both to the observed and observers. 
Tents were pitched in several fields, and 
parties given by the respective tenants in 
honour of the day. The weather was ex- 
tremely beautiful, and the freedom from 
dust which exists on railways is another in- 
teresting feature connected with this branch 
of mechanics. The Newton-road station 
was passed at twenty minutes past eleven 
o'clock, and the train again entered on some 
deep cuttings, extending about half a mile 
in length. Between this and Birmingham 
we passed another train. The Liverpool 
train was at the moment proceeding with 
great rapidity — indeed that observation ap- 
plies generally to the whole distance on the 
Birmingham side of Crewe. At half-past 
eleven o'clock the train arrived at its desti- 
nation, all safe, and without an accident. 
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IRISH PATENTS GRANTED IN MA V, 1837. 

Baron Henry de Bode, Major-Genenil In the 
Russian Service, of Edgeware l< i i !, Middlesex. 
Fur aii improvement iu Capstans. May ilO. 



VOTKS ASO VOTICR*". 

Kxhibitionof Fire Escapes, $c. — An immense con- 
course of people was collected on the wharf in front 
of Hnngerford-Market on Wednesday evening, to 
witness an exhibition of lire-engines and ure-escn pes. 
A compact and powerful engine belonging to St. 
Katharine's Docks having been put into thorough 
repair since the late tire, by the builder, Mr. Merry- 
weather, engineer, of Long-Acre, was drawn up on 
the edge of the wharf, and by means of three lengths 
of suction-pipe, drew a supply of water from t he 
bosom of father Thames, which it delivered about 
twelve feet above the flag-staff* on the top of the 
Dolphin, a height of nearly one hundred feet from 
the ..round, and upwards of a hundred feet a'tuce 
the surface of the rirer, from whence the supply 
was drawn. A set of Mr, Merryweather's improved 
fire-escape ladders having been raised against the 
Dolphin to a height of about forty-rivc feet, several 
descents were made to the great amusement of the 
lads who were thus lowered, and live satisfaction of 
the assembled spectators. Among those who took 
great interest in these performances, we observed the 
ingenious Captain Manby, Mr. Haddeley, and several 
oth?r philantropic and scientific gentlemen."— 
Morning Post. 

View from the Monument— The New London 
Bridge, and its approaches, present a very imposing 
picture from the top of the Monument. King 
William-street, and the newly widened Princes- 
street, are particularly conspicuous ; their spacious- 
ness and elegance presenting a striking contrast to 
the mean and narrow appearance of most of the old 
streets In their vicinity. The Greenwich Railway 
1b not so commanding a feature from the same spot 
as might be anticipated. 

Horse-flesh at Discount. — The Grand Junction 
Railway, between Birmingham and Liverpool, be- 
ing now completed, arrangements have been made 
by those concerned in the carrying trade for effect- 
ing the necessary alterations in the mode of con- 
ducting their business, Messrs. Pickford and Co. 



1iave announced the peremptory sale of forty horses, 
lately engaged in working their van between these 
two points, whose services were superseded the 
moment the indefatigable locomotives of the rail- 
way were brought into actiou. 

Railways in Germany. — Notwithstanding the 
" pressure of the times" has extended to the Con- 
tinent, the popularity of railway schemes is appa- 
rently anything but diminishing iu Germany. The 
Prince Royal of Prussia has made himself conspi- 
cuous for his enthusiasm In their favour, and con- 
tributed not a little to bring them into vogue. Of 
course, the supply both of rail-bars and carriages 
comes principally from England. Austria is not 
behind band, considerable curiosity has recently 
been excited at Vienna, by the appearance of a 
" model locomotive" which has been constructed, 
with all the latest improvements, by an eminent 
English engineer, in order to serve as a pattern for 
all other carriages to be used on railways. 



New Method of Extracting GoM.-The St.Petm- 
burgh letters are much occupied with a discovery 
relative to the working of the Russian gold mines, 
which, if truly stated, may come to have sane 
influence on the circulation of the precious metal*. 
A letter of the 26th ult. says : " There has been 
found out, it is said, in the Oural mountains a new 
mode of extracting gold from the earth, sand, or 
ore. The sand, or earth, has been put Into a blast- 
furnace and melted, and the most extraordinary 
results obtained. By washing, the method hitherta 
pursued In Russia, if 14 zolotnlcks of gold were 
produced from 106 poods of sand, &c, the expenses 
were about covered; "J zolotnicks, per 100 poods 
were worth working. Fine sand or earth rarely pro- 
duced more than 3 zolotnicks, and 5 zolotnicks 
were quite uncommon. By the new process, on ltW 
pood* of melted, they obtabied IK) zolotnicks in 
Rjme bjmi, in others 40 to 50 zolotnicks, and ou 
melting 100 poods previously washed sand, they 
got 40 to 50 zolotnicks of gold. There is little 
doubt of the accuracy or these statements, but what 
the comparative expense of the two modes is, 1 
cannot tell you, nor whether the Oural grows suffi- 
cient wood enough fer fuel, and whether coal can 
be found there. Tlt» Russian contains 96 zolotnicks, 
100 poods, are about 3,550 lbs. English weight."— 
Times, June 16. 

Vicinage of Manufactories, and Railrotds to 
Prieate Dwellings.— The immediate neighbourhood 
of a manufactory, to those having no interest in it, 
is generally considered a nuisance ; but if the branch 
of manufacture carried on, be not of itself, of aii of- 
fensive or injurious kind, such as a gas work, a soap 
work, a tannery, Stc, and if it be properly conducted, 
and the moral conduct of Its work-p.'ople properly 
enforced, we think the objections may be overcome. 
The exterior appearance of manufacturing buildings 
is now undergoing great changes in almost every 
part of the country; and instead of huge massses pre- 
senting a mean appearance, from the absence of 
architectural design, or deforming the landscape by 
their unsightly chimneys, they are becoming mag- 
nificent masses, in which the chimney, in the form 
of a lofty imposing column, is a feature seen at a 
great distance, on every side, and serves as a gene- 
ral ornament to the country. A railroad is a new 
feature in the suburbs of large towns ; and though 
a residence close along the line may not be agree- 
able to many persons, yet at a moderate distance it 
is quite the reverse, and indeed from situations 
looking down upon the line of road, we should think 
that it would form one of the finest artificial fea- 
tures, of the moving kind, that could be introduced 
into landscape, next to a canal or navigable rirer. 
We mention railroads, because we have been much 
struck with the carriages, passing along the line 
of the Manchester railway, as seen from the beau- 
tiful villas, particularly one erected from a design 
by Mr. Barry, situated on a high bank, which over- 
looks the valley through which the railway Is ron- 



Erratum. — In the note at the bottom of col. I. 
age 181, for 5280 x 18.5 x 5=483400000, read 52* * 
8.5 x 5 x 1000^4*8840000. 

The Supplement to Vol. xxvi., containing Title, 
Contents, Index, tic, Medallic Portrait of his late 
Majesty, and Wyon's Cheselden Medal, engrared 
by Freebairn by Bates' patent machine, is published, 
price 6rf. Also, Vol. xxvi., price 9s. Gd. 
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TILLEY'S METALLIC GARDEN ENGINE. 

Sir, — During the temporary sojourn 
of a gentleman in London, some time 
since, from the scorching clime of Africa, 
he expressed a wish to purchase a good 
fire-engine : but the wood and leather 
in those of the ordinary construction 
were ill suited to his purpose, and, in 
fact, altogether unfit for a country, where 
heat and drought are aided in the work 
of destruction by the industrious ravages 
of the insect pests. Having been re- 
commended to Mr. W. J. Tilley, engine- 
maker, Blackfriars-road, the gentleman 
called upon him and made known his 
wish, stating, that he wanted a fire- 
engine composed entirely of such mate- 
rials " as the white ants could not eat." 
Mr. Tilley, having stated that he had 
no doubt he could furnish precisely 
the sort of thing that was required, im- 
mediately set to work and produced the 
" Metalhc Fire-engine," which I had the 
pleasure of describing very fully in your 
021st number (vol. xxiii, page 258). 
Since this one was made, the inhabitants 
of several hot climates have availed them- 
selves of the certain protection afforded 
by these impregnable engines. The 
East Indies, Italy, and other places have 
been furnished with " Metallic Fire- 
engines," in the construction of which, 
various little alterations and improve- 
ments have from time to time been intro- 
duced. A shallow trough, or pocket, 
has been added, lengthways of the engine, 
on either side, for holding the branch and 
suction-pipes ; a metal cistern has also 
been placed below the hind carriage, 
which affords the means of collecting a 
body of water from buckets, pails, &c, 
when the suction pipe is not employed. 

The great advantage attending the em- 
ployment of this peculiar form of engine 
has led to the application of the same 
mode of construction, in those of a 
smaller kind. The accompanying draw- 
ings (see front page) represent a machine 
of this description, intended to be used as 
a garden, or extinguishing, engine, which, 
like the former ones, is composed entirely 
of metal, impervious alike to all the at- 
mospheric vicissitudes, and the insinuat- 
ing attacks of the insect tribes. In those 
countries where a shower is a luxury, and 
nature is greatly assisted by the powers 
of art, an engine of this kind is extremely 
useful for a variety of horticultural and 



other purposes, as well as being an effi- 
cient extinguishing engine in case of fire. 
This engine also comes within the means 
of numbers of persons, who have neither 
the money to purchase, nor occasion to 
employ the larger and more costly ma- 
chine. 

Fig. 1 is a side view of Tilley's metallic 
garden-engine, and Fig. 2 is an end view 
of the same as seen from behind ; a is 
the working barrel or cylinder ; b the air- 
vessel, standing upon a light frame-work 
of cast iron. The machine is mounted 
upon a pair of light iron wheels with 
broad rims, to prevent injury to the 
gravel walks of gardens, &c. The branch 
pipe is connected with the ascending pipe 
of the air-vessel by two brass elbows, 
screwed and swivelled, forming an univer- 
sal joint, which supersedes the necessity 
for employing leather hose, and enables 
a person to direct the jet of water with 
the left hand, while the engine is wrought 
with the right. 

Mr. Tilley has been particularly happy 
in designing these ingenious and emi- 
nently useful engines, which combine 
great simplicity of construction, with 
much convenience, and extreme dura- 
bility. 

I remain, Sir, yours respectfully. 

Wm. Baddeley. 

Wellington-street, Bluckfriars Road, 
June M, 18.17. 

THE FIRST STEAM-BOAT PROJECTED 
IN GREAT BRITAIN. 

Tt is an interesting fact in the history 
of steam navigation, that the first attempt 
was directed to the sole purpose of tow- 
ing ships, and well exemplifies the maxim 
that " Necessity is the mother of inven- 
tion," for before that discovery extremf 
difficulty was often encountered to ac- 
complish that necessary object, espe- 
cially when the wind was unfavourable. 

Trie first steam-boat projected in Great 
Britain was by Jonathan Hulls, who ob- 
tained a patent for his invention, dated 
the 21st day of December, 173(5,* and 
in the following year he published a 
tract, containing a description of his 
machinery, the title of which is here pre- 
sented to the reader at length : 

* A description of Hulls' invention with an en- 
graving is given in our 1st vol., page 1*7. Of this 
the writer of the present communication is evidently 
not aware ; he has furnished, however, some addi- 
tional particulars not without interest.— Ed. M. M. 
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" A Description and Draught of a 
new-invented Machine, for carrying Ves- 
sels or Ships out of, or into, any Har- 
bour, Port, or River, against Wind and 
Tide, or in a calm. For which, His 
Majesty has granted Letters Patent, for 
the sole benefit of the Author, for the 
Space of Fourteen Years. By Jonathan 
Hulls. !x)ndon : Printed for the Author, 
1737. (Priee sixpence.)" 8vo. p. 48. 

The " draught" prefixed is a plate of 
a stout boat, with a chimney (as at pre- 
sent) smoking, a pair of wheels rigged 
out over each side of the stern, moved 
by means of ropes passing round their 
outer rims; and to the axis of these 
wheels are fixed six paddles to propel 
the boat. From the stern of the boat, a 
tow-line passes to the fore-mast of a two- 
decker, which the boat thus tows through 
the water. 

The commencement of the little trea- 
tise is occupied by matter not imme- 
diately connected with the subject. He 
first treats of the Mechanical Powers, 
which he appers to have taken almost 
entirely from the " Mathematical Magic" 
of Wilkins, and he follows that author in 
one of his many absurdities, " that it is 
possible to make a Machine to lift up an 
immense Weight with a small string, or 
even a hair.' 1 At page 14, he commences 
with fluids, and a number of theorems 
follow respecting the specific gravity of 
bodies, and the pressure of the air, to- 
gether with their demonstrations, as also 
" Six Theorems extracted out of Archi- 
medes's Tract, entituled De Incidentibus 
Aqua?, very necessary for the better 
Understanding of Several Experiments 
and conclusions herein contained," and 
he then describes his rude steam-boat 
The work finishes with "Answers to 
some queries that have been made, con- 
cerning the possibility and usefulness of 
this Undertaking," which end thus, 
** The Scheme I now offer is Practicable, 
and if encouraged will be useful." 

The humble manner in which Hulls 
writes contributes very much to favour 
his claim to the undisputed originality 
of the invention. Had he been such a 
boastful and self-conceited writer as the 
Marquis of Worcester, some doubt per- 
haps would still be entertained, but the 
style of his little treatise will, after an at- 
tentive perusal, persuade the impartial 
reader, that he is indebted to himself 
alone for the invention described in it. 



Hulls' treatise is now very rarely met 
with, and a single copy has produced 
more than three guineas. The text has 
been reprinted at the end of Mr. Par- 
tington's Lectures, but the *' draught" 
is omitted ; the imperfect manner, how- 
ever, in which the reprint is executed, 
renders the original of as much value as 
before ; the copy in my possession is the 
only one with which I am at present ac 
quainted. 

J O. H. 

July 1, M7. 

FIRE "ESCAPES. 

Sir,— After the animadversions of your 
correspondents, Mr. H. Jenkins, and 
Mr. Baddeley, the first on the 17th of 
June, and the latter on the 1st of July, 
1 feel called upon to trouble you again 
with a few observations. 

The misrepresentations of Mr. Jen- 
kins are what might be expected from 
one, that will not give himself the trouble 
to come at the truth, where it may so 
easily be obtained. Shortly after the 
loss of 60 many lives at the fire in Tot- 
tenham Court Road, in 1835, I attended 
two public meetings of the Association 
of that district formed for a local esta- 
blishment of escapes. The room in which 
they met to give judgment on the several 
machines submitted to their notice, I 
deemed too small to exhibit such as I 
had contrived, with any advantage ; and, 
information to that effect I couched in a 
letter which was sent to the Treasurer, 
instead of the Secretary, in consequence 
of which misdirection I presume, it was 
never laid before the Committee. Neither 
were my machines ever sent to them, 
which is evidence they were not rejected 
by that Association any more than by 
the Humane Society, as alleged by Mr. 
Jenkins. Having a desire to call the at- 
tention of that Association to some es- 
sential points regarding fire and escapes, I 
afterwards invited them by public placards 
to a more commodious room in Gower- 
street. There I gave a lecture on the 
subject, stating the propriety of forming 
ajire brigade as well as escapes to be dis- 
tributed over the metropolis. I even 
advised them to adopt such escapes as 
might appear more efficient than my 
own. At the conclusion of the meeting, 
some gentlemen proposed certain reso- 
lutions. A second meeting took place 
at the same room; a committee was form- 
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ed, and ultimately, the Humane Society 
on the 22nd of March, 1836. A short 
time prior to its formation I was one of 
the committee, but through the advice 
of my friends, I resigned in order to pre- 
vent its being imputed to the Society, 
that they were favouring me more than 
any other mechanic; at the same time 
they pronounced that my escape was the 
best. The Society having advertised for 
escapes, the model of my ladders was the 
last inspected by their committee, and 
the last adopted, solely on account of the 
expense being more than the Society had 
then the means to defray, which occa- 
sioned other escapes of minor importance 
to take the lead. It was the efficiency of 
my ladders which induced the inhabi- 
tants of the Regent's Park district first 
to offer me their subscriptions, of which 
I received thirty pounds. The escape 
has since become the Society's by paying 
eighteen pounds for rent, &c, and not 
fifty pounds as set down by Mr. Jenkins; 
thus far he is answered. 

Mr. Baddeley having become a mem- 
ber of the Humane Society must have 
faith in its utility, and as an engineer, he 
ought rather to advise the adoption of 
the most effectual means to save life in 
cases of fire, than throw a damper up- 
on it. I am surprised, indeed, that he 
should count the life of a human being 
of so little importance as to signify that 
the sum of thirty pounds is too much 
to preserve it, thus making life a second 
consideration, and, the saving of property 
the Jirst. Mr. Baddeley must recollect, 
that in, or about 1829, the generous and 
humane citizens paid Mr. Hudson eighty 
pounds for an escape, and does he sup- 
pose that the same feeling does not exist 
in the hearts of those residing out of the 
city ? From his account of the fire in 
Compton-street, one would be led to 
believe that the insurance companies 
ought to have every thing their own 
way ; that their engines are to enter the 
crowd of spectators like war-chariots; 
and that a fire-escape is an intrusion. 
Mr. Baddeley ought to know by instinct 
that the escape was not sent from Robert- 
street for any other purpose than to ex- 
hibit its powers at a fire, and he cannot 6ay 
that had the machine been stationed near 
to the fire, but that it might have been 
of infinite service at the commencement ; 
for, his account of the courageous men 
who risked their lives, and the destruc- 



tion of the escape, prove, that the object 
intended, to save life, may be effected by 
such men with the aid of the escape ; in 
fact, we need nothing more to carry the 
objects of the Society into complete ef- 
fect than contributions from the Humane. 

Since Mr. Baddeley has not chosen to 
make himself fully acquainted with the 
peculiar advantages of my inventions, 
which has induced him to say what he 
cannot prove, I will set him right with- 
out a chance of contradiction. "The 
complexity of the escape," says Mr. 
Baddeley, " precludes the efficient work- 
ing of it by persons not well prac- 
tised in its use ; and finally, the utter 
impossibility of applying it in many 
situations where a fire-escape may be- 
come needful. In all these points, Mr. 
Wivell's apparatus falls behind those of 
Mr. Ford and Mr. Merryweather." The 
contrary of all this was proved at the 
Society's first annual exhibition held at 
the Argyll Rooms on the 31st of March. 
There was no attempt made either bv 
Mr. Ford or Mr. Merryweather to sena 
their men up to the attic window, which 
was done by ray machine ; nor could 
their escapes be raised in an equally 
short space of time, As for Mr. Ford's 
escape, it was obliged to be in part put 
into a house passage opposite to the 
exhibition before it could be made to 
ascend the front of the building, a cir- 
cumstance which was laughed at and 
ridiculed by the spectators. Mr. Bad- 
deley seems not to be aware that my 
escape ladders can be varied at pleasure, 
so as to be placed sideways, as well as to 
front a house. The mode of turning 
them round by the lever end will per- 
mit of all the variety desirable in an 
escape, and I can vouch, that in case a 
house might fall into ruins while the 
escape should be in front, the purchase 
on the lever will prevent its falling ; not 
60 with any other of the patronized 
escapes. The third wheel belonging to 
my escape, as noticed by Mr. Baddeley, 
is an addition which can be dispensed 
with, where the escape has not to travel 
out of its district. When the wheel is 
removed, the escape can be made to go 
at a good speed, even if raised, and in 
that position it can be turned round 
corners and made to act in narrow streets 
or in courts. If this is not enough to 
satisfy Mr. Baddeley of his error, f will 
give him and the public an opportunity 
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of judging whose machine is the best, in 
a fair trial of the machines whenever I 
may be called upon for the purpose. 

I am, Sir, your obedient and 

humble servant, 

A. WlVELL. 

PRECIPITATION OF SATELLITES ON 
THE EARTH^ 8URFACB. 

Sir, — I, in common, I have no doubt, 
with many of your readers, looked at 
first upon the Electrical Theory" as an 
ingenious fancy proceeding from the 
overflowing of a warm imagination. I 
have, however, lately had some conver- 
sation with several members of the Geo- 
logical Society, and I find them strongly 
inclined to support that portion of the 
theory which supposes several satellites 
to have been, at remotely distant points 
of time in the history of our planet, 
deposited upon the earth's surface. I find 
also that M. de la Beche, V. P. G. L., 
strongly favours this view. According 
to Dr. Buckland, the total thickness of 
the entire series of the stratified rocks, 
taken in order, which at present covers 
the original surface of the earth, is not 
less than ten miles, ft is difficult to con- 
ceive that this vast accumulation of solid 
matter should have been formed simply 
by the wearing away of mountain tops 
at one place, and upheaving of mountain 
masses at another point ; but if we admit 
the deposition of a satellite, many of the 
difficulties with which geology is at pre- 
sent environed may be readily obviated. 
I have no intention, at least at the pre- 
sent time, to enter into the subject, but 
thinking that the author has been treated 
by some of your correspondents in a 
manner not the most courteous, I thought 
it right that they should know, that these 
views with respect to the satellites find 
a place in the highly scientific mind of 
M. De la Beche. 

Yours, &c. 

A Geologist. 
N.B.— The " Electrical Theory" has 
been re-published at Calcutta. 



HYDRAULIC WEIGHING MACHINES. 

Sir, — In consequence of an answer 
from one of your correspondents, in 
No. 724 of your valuable publication, to 
a communication of mine respecting 
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hydraulic weighing machines, inserted 
in No. 722 of the same work, under the 
signature of J. P. H., I am compelled 
once more to obtrude my observations 
upon your attention. I regret being ob- 
liged to do so, and trust that my sub- 
ject will serve for my excuse. 

For your correspondent's communi- 
cation, I beg to return my best thanks, 
and to inform him that I should have 
noticed it before this, if I had not been 
waiting for information, which last night 
only 1 found I had no chance of ob- 
taining for the present. 

It is evident from the communication, 
that my claim to originality, in the ap- 
plication of the principle of the hydros- 
tatic bellows, to the purposes of weigh- 
ing, is good for nothing, inasmuch as 
your correspondent commenced selling 
machines, constructed on this principle, 
more than twelve years since, and, yet, 
I thought I had fair grounds for con- 
sidering my claim a good one. I pub- 
lished my machine to the Society of Arts 
in 1835; I had in my possession various 
works on hydrostatics, published within 
a few years before my publication, in 
none of which was there any description 
of any thing like my machine, while this 
year, two works contained descriptions 
of similar machines. I, therefore, con- 
cluded, as no mention was made in works 
published before my publication, while 
in works published since, there was 
mention made, that my publication was 
the cause of the other publications ; but 
it is now clear I was wrong. 

Your correspondent says, " On re- 
ferring to my books, I find I commenced 
selling them in January, 1825, — just ten 
years before 'J. P. H.' sent his to the 
Society of Arts." Now, while my good 
feelings make me place implicit reliance 
on his assertion, I would suggest to him, 
that his mode of proving his claim to 
originality, though the best in the eyes 
of a gentleman, is one which the world, 
in general, and a court of justice, in par- 
ticular, would consider valueless; and, 
perhaps, rightly so ; because, if it re- 
quires only an assertion to stamp a claim 
to originality, the claim he has set up, 
may be at once vitiated, by any person 
asserting that he made such machines 
twenty years before your correspondent 
commenced selling his. Your corres- 
nondent must, as a matter of course, 
have within his power other means 
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establishing his claim, than any he has 
yet shown ; because, having made a new 
and curious article for sale since 1S25, 
he must, between that time and the 
date of my publication, have advertised 
the machine; such a course, at least, 
would have been natural - t because little 
profit could have been expected to be 
reaped from the sale of an article, of the 
existence of which very few persons 
could have any knowledge. I am sure 
your correspondent must be able to show 
he has done so much, and, that he should 
do it, I think absolutely necessary to the 
validity of his claim in the eyes of the 
world. 

With respect to my observations upon 
your correspondent's machine, as de- 
scribed in the Engineers' and Mechanics' 
Encyclopaedia, I think every one will 
allow that they were correct. I had no 
knowledge that the machine and the 
description were so different j but with 
the information I now possess, I beg to 
say, that, regarding simplicity of con- 
struction of paramount importance, your 
correspondent's machine is very much 
better than mine, as I made it ; yet, it is 
still capable of great improvement. 

In my communication, I said that co- 
hesion and friction were the great points 
of deduction from the utility of hydrau- 
lic weighing machines. Your corres- 
pondent seems to have forgotten the 
cohesion, and to imagine that, in having 
got rid of friction, he has perfected his 
machine ; whereas, he has only obviated 
the minor objection, leaving the major 
entirely untouched, as it will, and must, 
be under any possible arrangement of its 
parts. 

Your correspondent has been pleased 
to hazard a correction of me, which I 
think I shall show to have been unne- 
cessary ; he says, *' I must take the 
liberty of setting your correspondent 
right as to the principle of the machine. 
It has nothing to do with either the 
hydrostatic bellows or hydrostatic press, 
but merely the well known rule, that a 
floating bcdy displaces exactly its weight 
of water ; and in the weighing machine, 
as the water cannot escape, it runs up 
the sides ; the pressure of the column of 
water thereby formed floating the cylin- 
der." Without, for one moment, doubt- 
ing your correspondent's explanation to 
be correct, I do mean to say, that the 



explanation I gave, was also correct, and 
that it had more to do with the machine 
than your correspondent's. Mine brought 
the hydraulic weigliing machine under a 
class, while his was so general, that there 
exists no machine, connected with liquids, 
to which it would not, perhaps, be appli- 
cable. I shall prove that the principle 
of the hydraulic weighing machine is, 
not only, that of the hydrostatic bellows, 
and hydrostatic press, but, that the ef- 
fects of both the bellows and the press 
may, in a certain degree, be produced 
by the weighing machine. The hydros- 
tatic bellows may .be converted into a 
weighing machine, by substituting a 
glass-tube for the metallic-tube, and by 
affixing a graduated scale to the side of 
the glass-tube ; or the metallic-tube may 
be used, by employing a floating gra- 
duated rod, instead of a fixed graduated 
scale. Such machines, it must be ap- 
parent, would be subject to objections, 
which, in my modification, I was desirous 
of obviating. I invented my machine 
from the hydrostatic bellows. I got rid 
of the resistance of the leather of the 
bellows by removing the leather itself; I 
kept the water of the bellows from run- 
ning away by the casing of the machine ; 
and I maintained the upper board of the 
bellows above the water, by thickening 
it, bringing it thereby into the form of a 
hollow floating box. The machine, as I 
constructed it, was nothing but the hy- 
drostatic bellows, as it were, masked; 
and your correspondent's machine is si- 
milar. What is the result when a weight 
is put upon his machine ? Your corres- 
pondent says, " as the water cannot es- 
cape, it runs up the sides, the pressure 
of the column of water, thereby formed, 
floating the cylinder." What takes place 
when a weight is put upon the board of 
a hydrostatic bellows ? The water, as it 
cannot escape, runs up the tube; the 
pressure of the column of water, thereby 
formed, sustaining the board of the bel- 
lows in equilibrium. You will perceive 
that, in stating these results, I have in 
one instance used your correspondent's 
own words ; wnile, in the other, the 
words are not very dissimilar. In the 
weighing machine, there are two columns 
of water to sustain the floating cylinder; 
while, in the bellows, there is but one to 
sustain the board in equilibrium. If it 
were wished to use the weigliing macliina 
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as a bellows, it woulil only be necessary 
to place a weight upon the board, and 
pour water into the tube; when, we 
should immediately see the board, with 
the weight upon it, rise. If we wished 
to convert the weighing machine into a 
press, then it would be necessary to 
affix a frame to it, to keep the object to 
be pressed from moving upwards; when, 
if we placed the object upon the floating 
cylinder, and poured water into the tube, 
the object would be pressed against the 
frame, and the pressure would be in- 
creased as more water was poured in, 
until the water flowed over the exterior 
cylinder. 

I think it will be admitted that I have 
now shown, that the principle of the 
hydraulic weighing machine has some- 
thing to do with the hydrostatic bellows 
v and hydrostatic press ; that the weighing 
machine is the hydrostatic bellows mask- 
ed ; and that the principle of the weigh- 
ing machine is that of the bellows and 
press, inasmuch, as the one may be made 
to perform, in some degree, in the man- 
ner I have described, the offices of the 
others. 

I believe the hydrostatic bellows, the 
hydrostatic press, and the hydraulic, or 
hydrostatic, weighing machine, to be 
three machines of one class ; the dis- 
tinguishing principle of which class is, 
that, by which a pressure on a surface 
of small extent is equivalent to a pressure 
on a surface of large extent ; this prin- 
ciple being the result of that well 
known property of liquids, by which 
they transmit pressure equally in all 
directions ; the hydrostatic bellows, 
raising bodies ; the hydrostatic press, 
compressing objects ; and the hydraulic, 
or hydrostatic, weighing machine, esti- 
mating weight ; the end of each of these 
machines being different, necessitating a 
different application of their one pervad- 
ing principle. 

More might be said, but more would 
be tedious. I, therefore, bring my ob- 
servations to a close ; in doing which, I 
beg to offer every apology for having 
trespassed so much upon your valuable 
space, and to subscribe myself, 

Sir, your humble servant, 

J. P. HOLEDROOK. 

4th July, 1S37. 
108, Devonshire Place, Edgeware Road. 



IRON NAVY. 

Should England's bulwark fail — and Oak no 

longer grow, 
Her iron plates may track the billows 

through. 

Sir, — In times of prosperity and peace 
the advancement 01 science and enter- 
prise generally keep pace with each 
other ; the one has scarcely propounded 
her stores of intelligence, ere the other 
is ready at the call to carry forward with 
energy her schemes of beneficence and 
utility ; and so leaving behind them the 
result of their united labours to the ad- 
vantage of future generations. 

The maritime connections of England 
form no mean portion of the sources of 
her prosperity ; and, next to these, is the 
security afforded to maintain regularity 
and expedite her communications with 
different portions of the globe : and 
while, by the extent of her commerce on 
the one hand, her wealth is increased ; 
so on the other, every improvement 
made to insure expedition and safety in 
the pursuit, is a Dene fit to the public 
weal, and a source of insurance to the 
timely return of her enterprise and ac- 
tivity. 

Numerous have been the proposed 
improvements to afford safety, and insure 
expedition in our naval pursuits, and to 
preserve the lives of a valuable portion 
of our countrymen. Nothing seems so 
conspicuously to bear upon the subject 
as that of rendering vessels sound, and 
when propelled by steam, safe. With a 
view of combining these two important 
objects, it has been suggested, that iron 
will form an excellent substitute for 
wood, as one calculated to increase se- 
curity, and to a very great extent afford 
benefit to the country's interest; the 
practical utility of the one, when com- 
pared with the other, and the peculiar 
nature of the material, under circum- 
stances of emergency, seem to establish 
the opinion. For, suppose a vessel of 
oak, or other wood, to strike upon a 
rock, the result, as it frequently happens, 
is, that after collision, the vessel is so 
generally shaken, and her planks so 
loosenea, that she immediately springs 
a leak, and if not stove in with the con- 
cussion, she requires all the art of the 
crew to save her and their own lives. In 
many cases, however, circumstances are 
not so propitious ; the vessel is severely 
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crushed at the part of contact, and im- 
mediately begins to fill, and perhaps is 
never again heard of. Now, if an iron 
vessel, under like circumstances, strike a 
rock, the nature of the material of which 
she is constructed, yields to the shock, 
and in all probability it receives no further 
injury than a severe indentation at the 
place of contact ; she may be lightened 
with success, and the crew with the re- 
maining cargo saved from impending 
destruction. 

In the event of fire, an iron vessel pre- 
sents greater security, and the chances 
are greatly in favour, that the fire may 
be overcome before serious damage is 
sustained ; there are no timbers, through 
which the destructive element can force 
its way, or afford draft for its support ; 
its power therefore is more under the 
controul of the crew, and there is every 
probability of their being able under the 
severest circumstances to subdue its in- 
fluence by their exertions. 

In point of economy, it is allowed that 
an iron vessel may be built with a less 
outlay of capital, which would afford a 
strong plea in favour of their more gene- 
N ral adoption for steam conveyance. 

As respects oxidation, means may be 
adopted to prevent it, and I have no 
doubt, that when the subject is duly con- 
sidered, improvements will be made in 
its application. 

It was suggested in your Magazine 
by a correspondent (Mr. Aldersey), vol. 
xxii, page 477, that if compartments were 
formed in a vessel, it would render it 
more secure in case of accident; does 
not this deserve the attention of builders, 
where it can be done without interfering 
with a vessel's convenience for the re- 
ception of cargo ? 

I am, Sir, yours respectfully. 

J. Woodhouse. 

Kin/urn, July 6, 1837. 

MR. MURPHY'8 WEATHER PREDIC- 
TIONS. 

Sir, — By one of the "Notes and 
Notices " in your last number, I observe 
that the weather-predictor, Mr. Patrick 
Murphy, who proved himself so complete 
a quack at the beginning of the year (at 
the expense of the Meteorological Society, 
which disgraced itself by ushering his 
labours into the world ) is still in the 
field, and has the unblushing impudence 



to talk of the coincidence of his predic- 
tions with the fact. Dr. Birkbeck, it 
seems, has recommended Mr. Murphy to 
the patronage of government, and Lord 
Melbourne, I suppose, is expected some 
fine morning to put the great rival of 
Francis Moore on the pension list for a 
few odd hundreds per annum. It is to- 
be hoped, however, that his Lordship, 
before he signs the order, will take the 
trouble to cast his eye over pages 287 
and 4 1 5 of the Mechanics' Magazine vol. 
xxvi, from which he will be able to judge 
of the probable value of Mr. Patrick 
Murphy's services to the nation in the 
prophetic line. He will there find that 
Mr. M. having been unwary enough to 
publish his vaticinations before the time 
when they were to come true, the result 
was, that, while he predicted that the 
" tendency " of the month of January 
would be to " drought " the month was 
in reality one of the wettest known for 
years ; that, on the 5th, when he told u» 
to expect frost, we were in the third day 
of a very rapid thaw ; and that every one 
of his prophecies was so flatly contra- 
dicted by the truth, that his only re- 
source at last was to say, that his calcu- 
lations would be found quite correct— 
in America ! 

And this is the person who talks so 
largely of his " discovery of principles for 
calculating changes of the weather," — 
who is recommended to the Premier by 
the President of the London Mechanics' 
Institution — and whose calculations, ac- 
cording to the paragraph quoted by you 
from the Times " have oeen verified so as 
to place beyond doubt the correctness of 
the principles resorted to by him !" — 
Surely " the march of humbug can no 
farther go." — The only proper way of 
punishing so barefaced an impostor is in 
the hands of the press ; no respectable 
periodical should throw away space in 
noticing his ridiculous attempts at at- 
tracting observation. 
I am, Sir, 
Very respectfully yours, 

H. 

4th July, 1837. 

ON THE PROTECTION OP STEAM SHIPS 
FROM FIRE. 

Sir, — From the extreme liability of 
steam-ships to accident by fire, it is mat- 
ter of great surprise that no attention 



Digitized by Google 



WHEWELl/8 HISTORY OF T1IE INDUCTIVE SCIENCES 



whatever is yet paid to their protection 
against the disastrous ravages of this ele- 
ment; so long ago as November 1827, 1 
brought this matter under notice in your 
pa««8 (vide vol. viii. p. 350) and suggested 
the employment of some extinguishing 
machinery, that might be connected with 
the steam-engine, in case of fire. Since 
that time, several valuable steamers have 
been either seriously injured or wholly 
destroyed, and a large number of human 
lives have been sacrificed, both in this 
country and in America, for want of 
such a contrivance as I then suggested. 
Mr. Symington has renewed my sugges- 
tion ra No. 725, p. 202, of your Maga- 
zine, and also alluded to the advantage 
that might be obtained by employing 
the power of the steam-engine to get rid 
of the water from a leaky boat. By 
making the suction-pipe of the force- 
pump or pumps communicate either 
with the water on the exterior, or in the 
interior of the vessel, at pleasure, by 
means of the common three- way suction- 
cock, several important advantages would 
result. Thus, for instance, upon a fire 
breaking out on board, a supply of water 
could in the first instance be drawn from 
without, but in the event of an incon- 
veniently large body of water being thus 
thrown into the vessel before the fire 
was quite extinguished, by reversing the 
cock, the same water could be raised 
and again thrown upon the flames, and 
on their suppression be pumped over- 
board. In the event of springing a leak, 
the water could be got rid of in the same 

When we reflect that steam-boats, 
above all other vessels, are particularly 
liable to casualties, and at the same time 
have a power on board amply sufficient 
to avert almost every evil, it seems little 
less than criminal to withhold those few 
and simple equipments that would suf- 
fice to render them almost invulnerable. 
All our men of war, and most merchant 
vessels, have one or more fire-engines 
on board ; and why not steam boats ? 
Merryweather's compact and powerful 
yacht engine (a description of which ap- 
peared in your 645th Number*) has been 
found eminently useful upon several 
occasions of fire at sea : as this engine 
admits of being placed in a boat and 
taken alongside to windward of the 



•Vide Vol. xxiv. p.:»i. 



burning vessel, the crew are enabled to 
work it free from the annoyance of 
smoke, or apprehensions of. personal 
danger. The portability of this engine 
likewise enables our gallant tars to land 
it, on the occurrence of a fire on the 
coast where they may happen to be sta- 
tioned, and in this way they have fre- 
quently rendered most essential service 
to the inhabitants, and been the means 
of preserving lives and property to a con- 
siderable amount. My late much es- 
teemed friend, the Hon. Wm. Pleaee, had 
the greater portion of his valuable stores 
in Prince Edwards's Island, N. A., saved 
from total destruction by the gallant crew 
of H. M.'s frigate, the Ringdove, Capt. 
Palmer, who landed their engine on per- 
ceiving the outbreak of a fire in his pre- 
mises, and afforded such prompt and 
efficient aid as was not to be obtained 
from any other source, at that time. 

Valuable as are these machines, even 
when worked by manual labour, they 
can never be nearly so effective as those 
impelled by all-powerful, untiring steam; 
and I sincerely trust, that no steam-ves- 
will be hereafter sent to sea without some 
hydraulic machinery on board, capable 
of affording the protection so essentially 
necessary to this class of vessels. 

The adoption of this simple and com- 
paratively inexpensive plan, would con- 
vert every steam-boat, in case of need, 
into a powerful and useful steam fire- 
engine—an acquisition wherever it went. 
I remain, Sir, 

Yours respectfully, 

Wm. Baddeley. 

London, July 1, 1837. • ■ . 

m - 

wiiewell's history of the 

INDUCTIVE 8CIENCE8.* 

This is a highly valuable work. The 
author, wisely considering that the com- 
pass of three octavo volumes is little 
enough for comprehending even the 
most succinct view of the multitudinous 
facts appertaining to the annals of scien- 
tific discovery, has avoided all specula- 
tive and discursive matter as much as 
possible, confining himself closely to 
narrative, and contenting himself with 

* History of the Inductive Sciences, from the 
Earliest to the Present Times. By the Rev.Williain 
Whewell, M. A., Fellow and Tutor of Trinity CoU 
lege, Cambridge, President of the Ceolojfit al Society 
of London. In three vols. Louden, lt)li7. Tarker: 
hvo. pp. 473, o40\ <;.{C. 
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referring the reader, who may wish for a 
fuller discussion of certain subjects, to 
another work, which he informs us has 
already made some progress on its way 
to the press, devoted exclusively to the 
Philosophy of Inductive Science. The 
course pursued is a most judicious one, 
and probably the best tnat could be 
adopted, if not to please all parties, to 
offend none. It would be well if the 
theorist could always be kept perfectly 
distinct from the historian. 

Mr. Wheweli does not think it neces- 
sary to go back to any earlier period 
than that of the Greek school philoso- 
phy, and seems inclined to regard the 
father of historians, Herodotus, by virtue 
of his reasonings on the rising of the 
Nile, as the father also of inductive phi- 
losophers, although only, of course, in 
the same sense that " the child is father 
to the man." His first book is occupied 
solely by a general exposition of the scho- 
lastic philosophy, and the causes of its 
failure ; the second embraces the history 
of the^ earliest stages of hydrostatics, 
optics, and harmonics ; while the third 
is devoted to the most perfect of the 
sciences of antiquity, — astronomy, be- 
fore, during, and subsequent to the 
memorable epoch of Hipparchus. In 
book fourth, the reader finds he has 
slept through the long and dreary night 
of barbarism, and is awakened to behold 
the dawn of science in the middle ages. 
It is, perhaps, in this part of his work 
that Mr. Wheweli most departs from the 
strictly historical line he had marked 
out for himself, and indulges to the 
greatest extent in critical digression. 
Thus, we have separate chapters as- 
signed to the consideration of the " In- 
distinctness of Ideas," the " Commenta- 
torial Spirit," the " Mysticism," and the 
" Dogmatism of the Middle Ages;" and, 
finally, another on the " Progress of the 
Arts" in the same period, on which we 
shall beg leave to offer a few observa- 
tions. 

The tone of the chapter is altogether 
apologetical. As if feeling that the pre- 
ceding ones contained too sweeping a 
denunciation of the science, or the want 
of science, of the era in question, Mr. 
Wheweli proceeds to observe — 

** The accusation of injustice to the state 
of science in the middle ages, if we were to 
terminate our survey of them with what has 
hitherto been said, might be urged from ob- 



vious topics. How do we recognize, it might 
be asked, in a picture of mere confusion and 
mysticism of thought, of servility and dog- 
matism of character, the powers and acquire- 
ments to which we owe so many of the im- 
portant inventions which we now enjoy? 
Parchment and paper, printing and engrav- 
ing, improved glass and steel, gunpowder, 
clocks, telescopes, the mariner's compass, 
the reformed calendar, the decimal rota- 
tion, algebra, trigonometry, chemistry, 
counterpoint, which was equivalent to a 
new creation of music ; — these are all pos- 
sessions which we inherit from that which has 
been so disparagingly termed the stationary 
period. Above all, let us look at the monu- 
ments of architecture of this period, — the 
admiration and despair of modern architects, 
not only for their beauty, but for the skill 
disclosed in their construction. "With all 
these evidences before us, how can we 
avoid allowing that the masters of the mid- 
dle ages not only made some small progress 
in astronomy, which has, grudgingly as it 
would seem, been admitted in a former 
book ; but also, that they were no small 
proficients in other sciences, in optics, in 
harmonics, in physics, and, above all, in 
mechanics ? 

" If, it may be added, we are allowed in 
the present day to refer to the perfection of 
our arts as evidence of the advanced state 
of our physical philosophy ; if our steam- 
engines, our gas illumination, our buildings, 
our navigation, our manufactures, are cited 
as triumphs of science ; shall not prior in- 
ventions, made under far heavier disadvan- 
tages, — shall not greater works, produced 
in an earlier state of knowledge, abo be 
admitted as witnesses that the middle ages 
had their share, and not a small or doubtful 
one, of science ? 

" To these questions I answer, by distin- 
guishing between art and science in that 
sense of general inductive systematic truth, 
which it bears in this work. To separate 
and, com pare, with precision, these two pro- 
cesses, belongs to the philosophy of induc- 
tion, and the attempt must be reserved for 
another place ; but the leading differences 
are sufficiently obvious. Art is practical, 
science is speculative ; the former is seen in 
doing, the latter rests in the contemplation 
of what is known. The art of the builder 
appears in his edifice, though he may neve^ 
have meditated on the abstract propositions, 
on which its stability and strength depend. 
The science of the mathematical mechanician 
consists, in his seeing that, under certain 
conditions, bodies mnst sustain each others* 
pressure, though he may never have applied 
his knowledge to a single case. 

" Now, the remark which I have to make 
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is this : in ail cases, the arts are prior to the 
reiated sciences. Art is the parent, not the 
progeny, of science ; the application of prin- 
ciples to practice forms part of the prelude, 
as well as of the sequel, of theoretical dis- 
covery. And thus the inventions of the 
middle ages, which have been above enume- 
rated, though at the present day they may 
be portions of our sciences, are no evidence 
that the sciences then existed; but only, 
that those powers of practical observation 
and practical skill were at work, which pre- 
pare the way for theoretical views and scien- 
tific discoveries. 

** It may be urged, that the great works 
of art do virtually take for granted princi- 
ples of science; and that, therefore, it is 
unreasonable to deny science to great artists. 
It may be said, that the grand structures of 
Cologne, or Amiens, or Canterbury, could 
not have been erected without a profound 
knowledge of mechanical principles. 

44 To this we reply, that such knowledge is 
manifestly not of the nature of that which we 
call science. If the beautiful and skilful struc- 
ture of the middle ages prove that mechanics 
then existed as a science, mechanics must 
have existed as a science also among the 
builders of the Cyclopean walls of Greece 
and Italy, or of our own Stonehenge ; for 
the masses, which are there piled on each 
other, could not be raised without consider- 
able mechanical skill. But we may go much 
further. The actions of every man who 
raises and balances weights, or walks along 
a pole, take for granted the laws of equili- 
brium ; and even animals constantly avail 
themselves of such principles. Are these, 
then, acquainted with mechanics as a sci- 
ence ? Again, if actions which are per- 
formed by taking advantage of mechanical 
properties prove a knowledge of the science 
of mechanics, they must also be allowed to 
prove a knowledge of the science of geome- 
try, when they proceed on geometrical pro- 
perties. But the most familiar actions of 
men and animals do this. The Epicureans 
held, as Proclus informs us, that even asses 
knew that two sides of a triangle are greater 
than the third. They may be said to have 
a practical knowledge of this ; but they have 
not, therefore, a science of geometry. And 
in like manner among men, if we consider 
the matter strictly, a practical assumption 
of a principle does not imply a speculative 
knowledge of it." — Vol. i. p. 331. 

Now, to most of this reasoning we 
demur, and to no part of it more strong- 
ly than that which asserts the barren 
and useless character of "science," — 
most useless and most barren, indeed, 
if, as Mr. Whewell is of opinion, it 



merely " rested in the contemplation of 
what was known," and added nothing 
to the existing stock of knowledge. A 
" mathematical mechanician" may "never 
have applied his knowledge to a single 
case," but it is quite fair to suppose, 
that, if he did so apply it, he would be 
able to suggest something new to the 
builder who proceeded by what is signifi- 
cantly called " the rule of thumb." This 
is what the whole question hinges upon. 
The defenders of the middle ages assert, 
that the monuments of art they have 
left behind could not have been pro- 
duced without the aid of the lights which 
science gives. Mr. Whewell replies by 
propounding that science never lends 
any assistance to art, but contents itself 
with gazing on itR productions ; and 
hereon issue is joined. 

" Art is the parent, not the progeny, 
of science :" granted ; but, in its turn, 
science gives birth to art of a higher 
grade. So experiment must always pre- 
cede theory; but theory would be of 
mighty little importance if it came only 
after experiment had been exhausted. 
If Mr. Whewell were able to shew that 
the arts had always been perfected be- 
fore the foundation of the related sci- 
ences, the fact would be conclusive in 
his favour ; but this, of course, he can- 
not do, simply because it is obviously 
and glaringly not the fact. It would, 
on the contrary, be easy to multiply in- 
stances, especially in recent times, of 
gigantic Rtrides in the arts, the useful 
arts in particular, made by the imme- 
diate agency of science. As we shall 
soon see, Mr. Whewell himself alludes 
in this very chapter to some of them, and 
in so doing, necessarily overturns his 
own hypothesis. Nay, he does so in the 
very passage before us ; " the application 
of principles to practice," he observes, 
" forms part of the prelude, as well as 
of the sequely of theoretical discovery." 
So, then, in spite of the purely contem- 
plative character of science, " theoretical 
discovery" is to lead to practice, as well 
as to be derived from it, — a rather strange 
admission to occur so soon after the as- 
sertion that art is in all cases the pre- 
cursor of science, and never its successor. 
Docs it not pretty nearly amount to a 
giving-up of our author's side of the 
question ? 

His farther arguments appear equally 
easy of demolition. We see no di Hi- 
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culty in allowing to the builders of Stone- 
hen$e and the Cyclopean walls the pos- 
session of a modicum of science, al- 
though of a much lower character than 
that of the architects of the middle ages. 
We also see no difficulty in denying the 
pretensions to science of the former, and 
at the same time admitting those of the 
latter. Stonehenge demanded for its 
erection considerable mechanical skill; 
but it is not said that this skill might 
not be of the nature of that which may 
be acquired by practice alone. On the 
other hand, it is expressly laid down, 
that " the grand structures of Cologne, 
or Amiens, or Canterbury, could not have 
been erected without a profound know- 
ledge of mechanical principles. 1 * If so, 
why need we seek farther for proofs of 
the existence of science at the period of 
their erection ? Mr. Whewell, it is true, 
goes on immediately to observe, that 
"such knowledge is manifestly not of 
the nature of that which we call sci- 
ence ;** but it would require a keen eye 
to tell the difference. It is, perhaps, 
hardly possible to give a clearer defini- 
tion of science, in a few words, than that 
it consists in a " profound knowledge of 
principles." Mr. Whewell is willing to 
concede the possession of such know- 
ledge to the mediaeval architects, from 
the inspection of their works : what, 
then, can be clearer than that those 
works are sufficient evidence to prove 
the existence of mechanical science in 
the times in which they were erected? 
If more be wanting, it is easy to adduce 
it from no more remote source than the 
pages of Mr. WhewelPs own production. 
The following extract will show, by the 
admission with which it concludes, not- 
withstanding the cautious wording of 
the preceding portion, that our author 
himself bears testimony in opposition to 
his own view of the case : — 

M No one who has attended to the archi- 
tecture which prevailed in England, France, 
and Germany, from the twelfth to the fif- 
teenth century, so far as to comprehend its 
beauty, harmony, consistency, and uni- 
formity, even in the minutest parts and most 
obscure relations, can look upon it other- 
wise than as a remarkably connected and 
definite artificial system. Nor can we doubt 
that it was exercised by a class of artists 
who formed themselves by laborious study 
and practice, and by communication with 
tach other. There must have been bodies 
of masters and of scholars, discipline, tradi- 



tions, and precepts of art. How these as- 
sociated artists diffused themselves over 
Europe, and whether history enables us to 
trace them in a distinct form, I shall not 
here discuss. But the existence of a course 
of instruction, and of a body of rules of 
practice, is proved beyond dispute by the 
great series of European cathedrals and 
churches, so nearly identical in their gene- 
ral arrangements, and in their particular 
details. The question then occurs, have 
these rules, and this system of instruction, 
anywhere been committed to writing ? Can 
we, by such evidence, trace the progress of 
the scientific idea, of which we see the work- 
ing, in these buildings ?" — P. 347. 

This is surelv quite sufficient, so far 
as architecture is concerned. Mr. Whe- 
well here admits all that his opponents 
are contending for, — that the architec- 
tural monuments of the middle ages 
prove, in the absence of any written 
evidence, very considerable pretensions 
to science on the part of their con- 
structors. At one tune, he seems dis- 
sed to deny that any such thing can 
proved by any such means ; but in this 
passage we find him distinctly speaking 
of the " scientific idea," of which " tee 
see" the working in existing remains. 
It is possible, then, to infer the exist- 
ence of science from other sources than 
direct historical record ; it is reasonable 
to infer that a work requiring a profound 
knowledge of mechanical principles must 
have been guided by a " scientific idea," 
and that that " scientific idea " must 
have left some trace of its "working." 
This is quite enough, as far as architec- 
ture is concerned j and ex uno disce 
omnes. 

But Mr. Whewell is of opinion, not- 
withstanding, that, if we allow the builder 
of Canterbury cathedral to have been a 
scientific character in his day, we cannot 
stop short of acknowledging the claims 
of every jackass on a common to the 
same distinction ! Logic must certainly 
be at a low ebb at Cambridge, when a 
proposition so ridiculous as this can be 
put forward with even the semblance of 
gravity, by one of the professors of the 
university. Can he really perceive no 
difference in the quantity and quality of 
mind necessary to enjible a donkey to 
find the nearest way to a bundle of nay, 
and that required for the design and 
execution of a beautiful and complicated 
structure, like one of our grand Gothic 
cathedrals ? By the same rule, an ani- 
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mal of the same order would very appro- 
priately fill a fellow's seat at college, or 
the presidential chair of the Geological 
Society. But this is all mere " mid- 
summer madness/' a specimen of absurd 
quibbling and fruitless trifling, which is 
sadly out of place where it stands. The 
actions neither of the ass nor the tumbler 
are supposed to be founded on a " sci- 
entific idea/' or to result from a " pro- 
found knowledge of mechanical princi- 
ples :" according to Mr. Whewell's own 
admission, the labours of the architect 
of the middle ages are so founded, and 
do so result; and herein is difference 
enough, and to spare, between the cases, 
— auite sufficient, at the very least, to 
make the pages devoted to the compari- 
son fully as worthless as waste paper. 
By the same mode of reasoning (it might 
as well be christened at once the asinine 
mode) all the pretensions of modern, as 
well as ancient, science, may be disposed 
of in the most easy and comprehensive 
style. Is the proficiency of the age in 
chemistry spoken of ; why, your jackass 
goes into the shade on a hot day, and so 
shews he is aware of the difference be- 
tween heat and cold ; is he therefore an 
adept in the science of chemistry ? Again, 
we think we may be proud of our know- 
ledge of hydrostatics. No such thing ; 
every jackass takes advantage of its prin- 
ciples every time he drinks water from a 
pond ; ergo, wherein does he differ from 
a Telford or a Rennie ? The argument 
is wide enough in its sweep to take in 
the whole circle of the sciences. 

Our author is as severe on the scien- 
tific pretensions of our own age, as far 
as they are connected with the arts, as 
on those of past times. He observes — 

" As to that part of the objection which 
was stated by asking why, if the arts of our 
age prove its scientific eminence, the arts of 
the middle ages should not be received as 
proof of theirs ; we must reply to it, by giv- 
ing up some of the pretensions which are 
often put forwards on behalf of the science 
of our times. The perfection of the me- 
chanical and other arts among us proves 
the advanced condition of our sciences, only 
in so far as those arts have been perfected 
by the application of some great scientific 
truth, with a clear insight into its nature. The 
greatest improvement of the steam-engine 
was due to the steady apprehension of an 
atmological doctrine by Watt; but what 
distinct theoretical principle is illustrated 
by the beautiful manufactures of porcelain, 



or steel, or glass? A chemical view of 
these compounds, which would explain the 
conditions of success or failure in their 
manufacture, would be of great value in art, 
and it would also be a novelty in chemical 
theory ; so little is the present condition of 
these processes a triumph of science shed- 
ding intellectual glory on our age. And 
the same might be said of many, or of most, 
of the processes of the arts as now prac- 
tised." — Vol. i. p. 335. 

Here we have our author divided 
against himself once more. Apparently 
forgetting how recently he had put forth 
the axiom, that " science is always 
preceded by art," he talks now of art 9 
which have been perfected by the appli- 
cation of some great scientific truth ; so 
that the possibility of science being in 
some cases the parent of art, is very 
clearly admitted. Nay, more, we are 
informed that " the greatest improve- 
ment of the steam-engine is due to the 
steady appreciation of an atmological doc- 
trine by Watt," a substantial fact by 
way of a finishing stroke to our author's 
own art-before-science theory, which is, 
indeed, treated with little respect in the 
passage relating to the steel and glass 
manufactures. According to the view 
taken by Mr. Whewell in the earlier por- 
tion of the chapter, it is in vain to expect 
a chemical theory of the conditions of 
success or failure until after those con- 
ditions have been puzzled out by the 
blind and unguided efforts of art, in the 
way of experiment. We had thought 
it the peculiar glory of the inductive 
system, that it reasoned out theory from 
experiment, and then tested the results 
of theory by practice; thus making 
" art" the producer of science in the 
first instance, and afterwards its produc- 
tion. Mr. Whewell, as we have seen, 
holds that "science" is always the pro- 
geny of "art;" yet, in this one short 
extract, we find him not only bringing 
forward (in the steam-engine) a case in 
point of "science" being the producer 
of " art ;" but talking of the advantages 
which a desiderated novelty in chemical 
theory would bring to the practice of 
some of our most extensive manufac- 
tures. Surely there is here no small 
degree of inconsistency ! It must be al- 
lowed, that if the manufactures alluded 
to be in so deficient a condition, it is 
any thing but wise to thrust them for- 
ward in proof of the scientific attain- 
ments of our own time: but, according 
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.to Mr. Whewell's broad principle, it 
would be just the same if all its pro- 
cesses were perfect. Perfect or imper- 
fect, science would have to bear no por- 
tion of either praise or blame, in virtue 
of its purely " contemplative" character. 
Mr. Whewell plays into the hands of his 
opponents, when he adduces the " pre- 
sent condition" of certain processes, as 
affording no "triumph" to the "sci- 
ence" of the age, for this is admitting 
what they contend for, i. e. that the state 
of science may be shewn by the state of 
the relative arts. The glass manufac- 
ture of the present day, it appears, is 
conducted in ignorance of the principles 
on which it depends ; it would conse- 
quently be strange, indeed, to point to 
it as a proof of the progress of science 
in our own times ; but the architecture 
of the middle ages betrays, in the monu- 
ments, which remain to us, a " profound 
knowledge of mechanical principles ;" 
and it therefore seems quite reasonable 
to adduce those monuments in proof of 
the "intellectual glory" of the period 
which called them into existence. Where- 
ever the arts have arrived towards per- 
fection, it is at least presumptive proof 
that science has been there. 

The long digression in which we have 
indulged leaves us only room for an 
enumeration of the contents of the re- 
mainder of the work. The fifth book 
is wholly occupied by the History of 
Formal Astronomy after the Stationary 
Period, rich in details of the discoveries 
of Copernicus and Kepler This con- 
cludes the first volume. The second 
opens with the History of Mechanics, 
including the Mechanics of Fluids ; Phy- 
sical Astronomy follows, and the Se- 
condary Mechanical Sciences, Acoustics, 
Optics, Thermotics, and Atmology, fill 
up the volume. Vol. iii. is of a more 
miscellaneous nature than the other two, 
chiefly because it has to do with more 
recent times, and with the divisions and 
subdivisions (sometimes not a little fan- 
ciful) of modern science. The "Me- 
chanico-Chemical Sciences," Electricity, 
Magnetism, and Galvanism, lead the van, 
and the "analytical science" — Chemistry, 
comes next in order. Mineralogy, which 
Mr. Whewell designates, rather lengthi- 
ly, the " Analytico-Classicatory Science," 
occupies one book (fifteenth), and " Sys- 
tematic Botany and Zoology," another 
(sixteenth), under the. head of " Classifi- 
catory Sciences." " Physiology and 



Comparative Anatomy" figure as the 
" Organical Sciences," and the work 
winds up with a chapter on the " Palae- 
tiological Science," — as Geology, with 
little mercy for the jaws of the pro- 
nouncers, is cognominated. It will be 
seen, that the matter of the book is 
much more branchy towards the end 
than at the beginning, and it is also 
(necessarily, perhaps) more diffuse and 
less compact ; may it be added — less in- 
teresting ? At any rate, the epochs into 
which it is divided, seem not quite of 
equal importance to those of earlier 
periods ; the " epoch of Young and 
Fresnell," for instance, splendid as it 
may be, sinks a little in comparison with 
some of its predecessors, such as the 
epochs of Copernicus, of Galileo, or of 
Newton. 

analysis ov solar ligut. 

(From the Franklin Journal for April). 

Within a few days past, notices have been 
circulated in the public prints that Melloni 
had succeeded in depriving the sun's rays of 
all their heat, by transmitting them through 
certain media, consisting of water and co- 
loured glasses ; and also, that Mrs. Somer- 
ville, by means of a screen of pale green glass, 
had abstracted from them that property by 
which they darken the chloride of silver, and 
effect chemical changes. 

Whilst these results have been obtained in 
Europe, experiments of a like character have 
been carried on in Virginia, the event of 
which is of far more interest to chemists, 
the effects being equally as certain, and the 
means being iu the hands of every experi- 
menter. Dr. Draper, professor of chemistry 
in Hampden Sidney College, found during 
the last year, that there are several solutions, 
which are transparent as respects the sun's 
light, yet opaque to his calorific ray ; and 
others which are transparent both to his light 
and heat, but opaque to the chemical ray : 
for it does not follow, that a body tram, 
parent to bght should be transparent to heat 
or the chemical rays. A solution of sulphate 
of copper aud ammonia, and a decoction of 
tannin are both transparent to the light 
of the sun, yet they are nearly opaque to 
his heat. Nor is this condition of things 
at all regulated by colour ; the first men- 
tioned of those substances which is blue, the 
second which is brown, and the sulphocya- 
nate of iron which is red, the chloride of 
chromium which is green, the muriate of 
cobalt which is pink, and the bichromate of 
potassa, which is orange, though they are all 
when in solution transparent to the rays of 
light, yet are either opaque or only trans- 
lucent to the rays of heat. 1 1 has been found 
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more recently, that solutions which are per- 
fectly colourless and clear as water, exercise 
very different functions on the rays of heat, 
and though in an examination of upwards 
of two hundred and seventy such solutions, 
none have yet been found which are abso- 
lutely opaque to the rays of heat, there are 
some which approach that condition. Vege- 
table solutions, exercise a similar influence. 
Turnsole dissolved in water when the thick- 
ness is about a quarter of an inch, permits 
only about four rays of heat, out of every 
hundred which fall upon it, to pass through*: 
this is a blue solution ; a decoction of Brazil 
wood, which is red, a decoction of Logwood in 
alum which is purple, and tincture of turmeric 
which is yellow, have the same effect. 

A solution of the chromate of potassa is 
nearly opaque to the chemical ray, but is trans- 
parent to the rayof light, and more than semi- 
transparent to the ray of heat ; the bichro- 
mate of potassa seems to be absolutely 
opaque to the chemical ray, for a beam of 
light three inches in diameter, conveyed to a 
focus by a convex lens, after traversing such 
a solution one-fourth of an inch thick, did not 
blacken chloride of silver in an exposure of 
fifteen miuutes. All the vegetable solutions 
above named are likewise nearly opaque ; 
bftt a solution of the sulphate of copper and 
ammonia, when in a mass thick enough to 
stop almost all the rays of light, is freely 
permeated by the chemical rays. It is 
curious that several yellow metallic solutions, 
as the chloride of gold, the chloride of pla- 
tinum, the permuriate of iron, and the 
hydrosulphate of lime, act about as power- 
fully as the chromate of potassa, but this 
pecular tint is not always effectual in pro- 
ducing this result, for the yellow oil of tur- 
pentine, and the yellow ferrohydrocyanate 
of potassa, fail to prevent the blackening of 
the chloride. 

These experiments therefore decide the 
question of the separate existence of calorific 
and chemical rays in solar light ; they also 
enable the philosophic chemist to insulate 
each ingredient, and operate upon it by itself, 
a matter of the utmost importance in the 
investigation of the properties of light. 

ON THE CALCINATION OF ORES. 

A most simple method for effecting this 
process is practised at the Iron works in 
Staffordshire, as well as at some of those in 
Scotland and Wales. It consists in spread- 
ing the ironstone intended for calcination 
over a bed of coal about a foot in thickness, 
adding occasionally a layer of small coal, until 
a heap is raised about eight or ten feet in 
height, and fourteen or fifteen in diameter ; 
the fire is then lighted, and the operation left 
to itself without any farther attention. The 
open tires vary, however, in their form. 
Another, and more economical mode Is used 



in South Wales, by which the refuse coal and 
coke are consumed in ovens or kilns, con- 
structed for the purpose. 

The form of the interior is, usually, a 
reversed cone or pyramid ; those which ap- 
proach to an oval being also held in much 
esteem. The operation is easily conducted. 
The oven, or kiln, being first charged with 
coal and ironstone but not entirely tilling it, 
when the fire begins to reach the upper part, 
small coal is thrown on alternately with the 
ores, until the kiln is filled. The lower part 
is then drawn out and left to cool, as in lime 
burning ; the kiln is recharged, and the pro- 
cess continued indefinitely. 

In Wales it is generally contrived to erect 
the blast furnaces on the side of a hill, and 
the calcining ovens are built on a terrace 
surrounding it, to the height of the furnace 
mouth : the time for the operation is regu- 
lated so as to keep a supply only to the 
quantity required for smelting. At New- 
castle-on-Tyne a similar method is practised, 
but the fuel consists of small coke. 

At Bradford the ovens are rectangular, and 
about twenty-five feet in depth, fourteen 
long, and five wide, in the upper part ; towards 
the middle it takes the form of a truncated 
pyramid, whose base is about twenty inches 
diameter: small coke is used here also: at 
other works in the same vicinity, the ovens 
are of a similar shape to the furnaces, and 
about fifteen feet in height. These dimen- 
sions are, however, exceedingly variable, both 
in different counties, and some times in the 
same establishment. 

At Pouldice, in Cornwall, the tin ores are 
roasted, to facilitate the subsequent separa- 
tion by washing. The furnaces for this 
purpose have a fire place about one foot by 
four feet, on the same level as the part 
destined for the ores, and only separated from 
it by a course of bricks placed flat ; the fur- 
nace bed is about nine feet six inches by 
eight feet ; the height of the roof one foot ; its 
conrse nearly horizontal. In the front of the 
arch, near the door, is a vent, which after 
rising vertically, takes a course nearly hori- 
zontal, and discharges itself at the distance 
of a quarter of a mile into a large chimney, 
the upper part is formed of flat stones, which 
are easily removed for the purpose of clearing 
out the arsenic acumulated on its sides, 
which is sold for 10s. per ton: on the outside 
of the furnace is, also, a projecting or forge 
chimney, rising about fifteen feet. Similar 
precautions, favourable to the health of the 
workmen are in use in all the tin works 
throughout England, which have not yet been 
introduced into Germany. The charge of 
this furnace is six cwt., requiring \\ bushels 
of charcoal to each roasting ; this is, however, 
variable, as well as the duration of the pro. 
cess, according to the nature of the mineral 
acted upon. 
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WOTKS AVD NOTICES. 

Artesian Wei lit. — la the tertiury basin of Per- 
pignan and the chalk of Tours, there are subter- 
nuiean waters, which have an enormous upward 
pressure. The water of an Artesian well in Rou- 
sillon, rise* from thirty to fifty feet nJtore the surface. 
At Perpignan aud Tours, M. Arago states, that the 
water rushes up with so much force, that u cannon 
ball placed in the pipe of an Artesian well is in- 
stantly ejected by the ascending stream. In Lin- 
colnshire, where wells of this description have been 
long fully as common as in Artois (whence the 
name Artesian) they are very characteristically 
called Mow Wells. 

Rival to the Hot Air Blast. — M. Teploff, of the 
Russian Mining Corps, states (Annales des Mines) 
that in the smelting furnaces of the Ural, where 
the quantity and velocity of the blast are properly 
regulated; 1.4 of pig iron is obtained by one of 
charcoal fuel, while in other furnaces they obtain 
but 4 and 6 by the same consumption of fuel. The 
velocity of the blast being increased, the heat within 
is increased without a corresponding consumption 
of fuel. In an experiment made by order of the 
government, it was found that one hundred cubic 
feet of air, under a pressure of two inches of mer- 
cury, produced the same effect as two hundred 
cubic feet, under a pressure of one inch, with this 
difference, that in the latter case, twice the fuel was 
consumed, which was required In the former case. 
In one furnace which is mentioned, '22,(HR»fbs of iron 
were obtained In twenty-four hours, by l*>,000tbs of 
charcoal. Previous to the due regulation of the 
draught, they consumed twice this amount of fuel 
for the same yield of iron. This economy is ob- 
tained by duly proportioning to each other the Bize 
of the blast pipe, and the pressure of the draught. 
The relation of these with each other varies with 
the furnace. Mr. Teploff, asserts that the rt suits 
thus obtained exceed those with the hot air blast ; 
but it does not appear that any comparisons have 
been made under his examination, and with the 
charcoal fuel. 

Railway Dialogue.— The following (it is scarcely 
necessary to say) hi from the newspaper press of 
brother Jonathan:— Two brothers recently from the 
old country, via Halifax, were lately walking up 
the Worcester Railroad, and their curiosity was 
somewhat excited by the iron tracks, bnt soon the 
cars hove in sight, and the following dialogue took 
place : — Michael : Och brother, d'ye see that quare 
crature a coming? Patrick: Troth and 1 do. 
What in the devil and his grand-mother's name, 
does it mane? Michael: Faith an' it is not me that 
is to tell ye, but an'ye don't stand out of the way, 
ye'll learn quite satisfactorily, I'm thinking. Don't 
ye min' how hard he brathes— he must have been 
running right tightly for a long space. [The car 
whizzed by.] Patrick: Och, Mike we're com- 

Jletely lost; for by my mother's milk, it is Hell in 
antes*, and just the sort of coach I once dreamt the 
ould devil took the morning air in ! 

Free Trade.— From Bell's Comparative View of 
the external commerce of Bengal, for the year 
1834-35, and 1835-36* (a Calcutta Annual) it appears, 
that since the abolition of the East India Company's 
monopoly, the quantity of native produce exported 
has gone on increasing till within the last year, it 
exceeded in value the total imports by 1,37,87,079 
rupees. • 

Somethitig new to Londoners. — A Calcutta paper 
(In the Calcutta and Saugor railway interest we 



shrewdly suspect.) informs its readers, that " t':;e 
south side of the Greenwich Railway is planted u ith 
various forest trees, and forms a delightful walk fur 
tie citizens of London." 

The Chemical Chair of the London University 
College, vacant through the lamented demise of 
Professor Turner, has been conferred on Mr. Graham, 
the Andersonian Professor of Chemistry at Glasgow. 
A better selection could scarcely have been nude. 
Mr. Graham was first made favourably known to 
chemical philosophers by his discovery of the law 
of gaseous diffusion. He established by well de- 
vised experiments, the conformity of gases flon-ine. 
through minute orifices, to the universal physical 
law that determines the issuing velocities of non- 
elastic fluids. During the last five years he hns 
been diligently engaged in elaborate inquiries into 
tue constitution of the tails, with special reference 
to the functions of their watery element, and has 
already published some results that are considered 
by good judges to affect materially the higher doc- 
trines of chemical philosophy. 

" Mr. Herapath" is the name of one of the disap- 
pointed candidates for the chair to which Professor 
Graham has been elected ;— and we find from some 
letters we have received, that the gentleman in this 
predicament is generally supposed to be " Super- 
intendent General John Hcrapath," of railway-evi- 
dence notoriety. The fact is not so. The Mr. 
Herapath, who was a candidate for the chair in 
question, is Mr. William Herapath, of Bristol, one of 
the best practical chemists of the day, and possess- 
ing as such very fair pretensions to the honour to 
which he aspired, a lover of truth and free enquiry, 
a gentleman, and (we should think) no relation. 

Shalder's Fountain Pump. — Captain Greig, of the 
ship Caroline, in a letter dated 21st of March last, 
states, that in a late voyage the Fountain Pump 
"was the means of saving the ship and two hundred 
and thirty souls on board." The vessel was in so 
leaky a state, that " two seams in the bottom were 
partly left without caulking." The Captain adds, 
that the leather of the pump, " after serving two 
voyages between Quebec and London, does not ap- 
pear to be the least worn." 

The Railroad from Haranah to Bambnno, on 
the south coast of the island of Cuba, is already in 
operation for four miles of its length, and it Is cal- 
culated that before the close of this year five leagues 
of it will be completed. This is the first work of the 
kind in Cuba, but there are several others projected. 
The engines employed are from the manufactory of 
Messrs. Braithwaite and Co., of London. 

Destructive Action of Copper on Ink. — The direc- 
tors of the Bengal Bank lately refused payment of 
a number of bank notes, in consequence of their 
being without any signature. It appeared that they 
belonged to a Hindoo, who had kept them in a cop- 
per box. He asserted, that they originally possessed 
the signatures of the director, comptroller, cashier, 
&c, but that they had disappeared— he could not 
tell how. Mr. Prinsep, conjecturing that the ink 
had been acted on by the copper of the box in which 
the notes were kept, placed a paper written upon 
with English ink between two pieces of copper. 
After a short space of time, he found that the cop- 
per had decomposed the ink, and that the writing 
was completely effaced. He concluded that the 
statement of the Hindoo was correct, and recom- 
mended the bank not to refuse payment. The same 
destructive action is stated not to take place when 
China ink is employed. 
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woodhouse's new rotary engine. 

Sir,— The numerous doubts which 
have been expressed by scientific men as 
to the practical advantage of giving a 
rotative action to steam power, are well 
calculated to damp inventive enterprize; 
yet such is sometimes the persevering 
incredulity of individuals, that notwith- 
standing all these doubts, the hope of 
success has not been subdued. 

The advantages of reducing the bulk 
of the machinery in the case of locomo- 
tive engines, and affording a more ready 
application of power without strain, may 
in all likelihood, form sufficient induce- 
ments to perseverance ; suffice it to say, 
that should the following be Considered, 
as any advancement towards the attain- 
ment of the desired object, it is much at 
your service. 

I am, Sir, 

Yours respectively, 

J. Woodhouse. 

Kllburn, June 29, 1837. 

Description. — The following are the 
probable advantages likely to be ob- 
tained by the use of a machine, such as 
is hereafter described : — 1st, a direct ro- 
tary movement; 2nd, an equalization 
of power ; 3rd, velocity more readily 
obtained ; 4th, bulk of machinery much 
reduced ; 5th, concussion avoided ; Gth, 
facility of reversing the movement. 

The Parts of the Machine are simply as 
follows. — In fig. 1., i is a central or fixed 
axis, through which the power is admitted 
and discharged; u., a cy Under; m., dia- 
phragm plates, or slides; i\\, an ex- 
centric guide ; v., a cogged wheel, which, 
being affixed to, revolves with, the 
cylinder ; vi., bearing cranks and rods ; 
and vii., working axis. The last, viz., he 
working axis, it will readily appear, may 
be placed in any part, or two or more 
may be applied as found needful. 

When power is applied through the 
axis i., the pressure forces itself against 
the abutment and other parts, but as the 
abutment is fixed, it affords a permanent 
resistance either way; the power then 
in its effort to escape, presses also against 
the diaphragm plate, which, as it laps 
within the cheeks of the cylinder, and is 
otherwise connected, causes the latter to 
revolve with the cogged wheel, the pinion, 
and the working axis. This rotary move- 
ment causes the reciprocating action of 



the diaphragms, whereby each alternately 
closes toe chamber of the cylinder against 
the power, before the discharge of the 
other. Connected with a spare crank 
are two slides or rollers, which traverse 
the excentric guides; these, again, are 
connected with a rod and slide, that bed 
into grooves on each cheek of the cylin- 
der; from this slide a rod is attached, 
passing through small packing boxes 
(fig. 2) into the diaphragm case, and at- 
tached to the diaphragm plate. The 
movement of the whole is thereby so 
connected, that it is impossible to throw 
it out of gear, however rapidly the ma • 
chine is worked. The object of having 
the cases to the diaphragms is, that by 
their use, a large portion of friction is 
avoided, as they do not require packing, 
and slide up and down the cheeks of the 
cylinder free. 

It may be objected that there will be a 
waste oi power occasioned by the ma- 
chine being continually in force, but 
the inquiry at once suggests itself— will 
not the velocity be thereby augmented, 
and if so, a grand purpose gained ? The 
expansion of steam within a cylinder can 
only, after all, be a dimunition of iu 
power; ergo, a machine that does not 
require such accomodation to its defects, 
may claim consideration for utility, and 
even superiority, for many purposes. 
Waving the objection, however, this 
machine can also meet with like accomo- 
dation, if such were required, and the 
power be partially, or entirely shut off at 
each stroke. An equable motion is at 
all times desirable ; to avoid concussion 
is a relief to the boiler and all parts of 
machinery, — in the case particularly of 
locomotive engines. Few have been long 
on board a steam packet, and not ob- 
served the trembling, occasioned by un- 
equal force of the machinery — the im- 
mense strain also upon the axis, which 
the crank action occasions by the move- 
ment of the framework connected with it. 

Fig. 1, illustrates the principle of the ma- 
chine; the cheek of the cylinder being 
removed. The abutment is here seen, with 
the friction plate ; similar one6 are also 
placed at each end. A small quantity of 
packing may be placed at the bottom of 
the groove, but the plates, if well made, 
will not require it. The broad surface 
is kept against the surface of the cy- 
linder, by the pressure of steam, as 
well as by its own gravity,— and its wear 
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will improve its correct action. The 
diaphragms require no packing whatever; 

Fig. 2. 




the groove in the cheek of the cylinder 
(fig. 4), if made true, will, When the plate 
or elide flaps upon it with pressure, pre- 
vent the escape of power, and the guide 
rollers will keep them well pressed upon 
the central axis ; springs may be intro- 
duced if requisite, still further to regu- 
late this pressure. 

Fig. 2 is a section of the cylinder, &c. 
showing the roller and rods connected 
with the diaphragms, and the way they 
lap in the grooves of the cylinder. 

Fig. 3, the eccentric gllide, and me- 
thod of constructing the two semicir- 
cular sections and the connecting pieces ; 
by this means an eccentric of any di- 
mensions may be made mathematically 
true. 

Fig. 4, a section of the cylinder cheek, 
with the groove upon which the dia- 
phragm rests when in action, and the 
outer groove in which the slide moves, 
that steadies the diaphragm rod. 

As there may be many purposes to 
which this machine would be applicable, 
the frame work can be variously modi- 
fied. For instance, should a locomotive 

Fig. 3. 
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rail-road engine be fitted with one, the 
two axes may form those for the wheels, 
and be simultaneously acted upon with- 
out further means; m which case the 
machine will be central, in the carriage, 
and present no unsightly appearance. 

As regards originality, the whole is to 
me new; but as the road has been 
traversed by numerous aspirants, there 
is little doubt but that many old features 
may be recognized. The principal claim 
will rest upon the excentric guide ; and 
the method of connecting the rollers to 
the diaphragm plates — by means of which 
a reciprocating action is invariably main- 
tained, and the possibility of derange- 
ment avoided. 

In a model at the Adelaide Gallery, the 
diaphragms are not incased, the result 
is, an increase of friction ; the area of the 
plates are each 6.18, — yet a power of 
8lbs. to the inch would overcome the 
whole friction, and were they incased 
and the friction avoided, 3lbs. per inch 
power would overcome all that remained, 
and all power above that would be 
available. It will be observed that the 
model is not mathematically true, which 
operates very much against it, and in- 
creases friction. 

The comparative lineal friction of a 
10-horse engine, with that of a recipro- 
cating of the same power, is for the 
former 142.81, and for the latter 146.72 
inches, consequently, the proportion is 
in favour of this invention. I should 
rejoice in the opportunity of fair com- 
petition, and if a machine were well manu- 
factured, I think there can be little doubt 
of its success. — J. W. 



MR. UTTING'S ASTRONOMICAL TABLES. 
— TO A SCOTCH DOMINIE. 

Sir, — In your remarks on my letter 
(vol. xxvii, page 146) you seem much 
interested in Professor otruves' observa- 
tions on the planet Saturn and his ring, 
and on Jupiter and his satellites. You 
observe that different telescopes give dif- 
ferent results. Very true, but you must 
be ignorant both of the nature of the 
instruments and their use, as well as of 
the doctrine of chances, to suppose for 
a moment, that two sets of observations 
would come out independently of each 
other, similar to those given by the Pro- 
fessor. Now we have eleven distinct 
observations out of the sixteen results, 



each of which is given to the one thou- 
sandth part of a second ; and if we allow 
that an observation may be correctly 
made to the one tenth part of a second 
(which is nearer than any instrument 
will give it correctly), there is is then a 
chance of one hundred to unity, that they 
do not come out the same in two obser- 
vations ; and the improbability, is all but 
infinite, when the eleven different obser- 
vations are combined. The improbabi- 
lity that a constant difference should ob- 
tain between two sets of observations 
made with different instruments, is 
greater than that two sets of observa- 
tions should come out precisely the same 
when both sets are made with the same, 
instrument. I need not, however, make 
any farther remarks on this subject, as 
it amounts almost to an impossibility. 
It appears perfectly evident to me, that 
the difference between the results was 
intentional, and not produced by chance. 
The alteration of one letter, will, per- 
haps, render the title of these observa - 
tions more consistent, t. e. for " deduced" 
read reduced. As it would be from a 
much greater number of observations, 
that the Professor found that the micro- 
meter gave the diameters in the first in- 
stance, too large; and of course, the 
second set of observations, so called, 
would be reduced from the first, as 
" resulting from a much greater number 
of observations. 1 * But that the two sets 
of observations were independent of 
each other, I deny in toto. 

You then proceed to test the length 
of my tropical year by metamorphosing 
my periods from days, hours, minutes, 
&c, into days and decimals! Now, if 
you will give me leave, I will substitute 
my own numbers as follows : — 

day* nr.. rain tec. days tan. rain. t*r. 

27, 7, 43, 4.7129X29, 12, 44, 2.8547 

day* nr». mtu. wc. 

2, 5, 0, 58.1418 
= 2360584".7 1 29 X 255 1442' / .8547 
1 90858". 14 18 

days tan. mio. iw. 

= 31556929".8844 = 365 5 48 49.8844, 
which is less by .001 1 of a second, than 
stated in my first table (vol. xxvi, pa^e 
378) owing to the periods of the moon 
containing only 27 and 29 days, whereas, 
that of the earth contains 365. Conse- 
quently, the decimals of a second in the 
moon's periods ought to be extended to 
five places, in order to beinr; out the 
earth V period correctly to fe ur place* 
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of decimals : the earth's period being 
upwards of twelve times greater than 
those of the moon from which it is de- 
duced; a nearer coincidence cannot there- 
fore be expected. You, according to 
your system of computation make the 
difference .4426 parts of a second, in- 
stead of .0011 as above stated, your 
difference being 400 times greater than 
it is in reality. 

You next proceed to test the periods 
of the earth and Venus, and make the 
synodical period* 583 days 22 hours 6 
minutes 9-216 seconds. 'The period ob- 
tained from your own figures, comes 
out 9.204 seconds, a small mistake in 
your calculation of .012 of a second only. 
But this, however, is a greater error than 
you are likely to discover in my tables. 
In finding the tropical periods of the 
earth, you made use of the moon's tro- 
pical and synodical periods. On what 
authority did you take my tropical pe- 
riods of the earth and Venus, and con- 
vert them into days and decimals, and 
then apply your own numbers for the 
{inference of time, occasioned by the 
precession of the equinoctial points, in 
order to convert tne tropical into siderial 
periods ? Whereas, you had the tropical 
periods of the planets given in Table I. in 
days, hours, minutes, &c, and which 
you ought to have used instead of the 
siderial. f Was it not as easy to reduce 
the same to seconds, as to convert them 
into days and decimals, and then from 
tropical to siderial periods ? Or did you 
adopt this plan in order to embarrass my 
calculations? Or to make the discre- 
pancies more apparent? If so, you have 
missed your mark for this time. My 

■ ■ ■ ■ . ■ . . - ,0 

* Using the tropical periods from table 1, reduced 
to seconds, the synodic period of the earth and 
Venus comes out,- 583 days 22 hours 7 minutes 
52.6375 seconds, and the number of synodic revolu- 
tions in one conjunction of the sun, moon, planets. 
&c.,=156lM0. 

t " A Scotch Dominie" has here fallen Into an 
error by substituting the siderial for the tropical 
periods, as I never contended that if the sun, moon, 
planets, fee. were in conjunction, that they would 
a^ain be in conjunction in the same point of the 
eliptic, or with the same fixed star. 

" The secular precession of the equinoctial points 
at the present time is, 1 deg. 23 miu.30 sec. The above 
period contains ten revolutions of the precession, 
with a mean secular motion of 1 deg. 28 min. 5 
sec. in a century ; but I cannot at present state 
whether this comes within the limits of the secular 
variation. If so, the siderial periods of the planets 
will contain ten revolutions less, and the tropical 
periods of the satellites, ten revolutions more than 
are given in in th? above tables." Vide vol. «vi., 
r-»ge 379.— J. I. 



computations are open to investigation, 
but let it be done fairly, and I fear not 
the result, as ray numbers are all given 
to the nearest unit in the last decimal 
place. 

I am, Sir, yours, &c 

J. Uttino 

Lynn Regis, July 10, 1837. 



A PEW WORDS TO NAUTILUS AND MR 
MACKINTOSH. 

Sir,— I have a very short answer to 
give to your correspondent Nautilus, 
although he has thought proper in your 
last number to give a diagram in expla- 
nation of his geographical primer. I still 
adhere to my former statements. In- 
deed, far more has been already ad- 
vanced upon that subject than was ne- 
cessary ; we cannot agree, and it is not 
absolutely necessary that we should. 

I perceive a controversy is about to 
take place upon a far more important 
subject between Nautilus and O. N., 
relative to the possibility or impossibity 
of the astronomical question proposed 
by Nauticus. I have not yet found lea- 
sure to examine the solution which 
Nautilus has given for the question, in 
your last number ; and, although I had, 
it would be unfair to both parties to 
give any opinion on the subject. O. N., 
however, I conceive is bound to make 
good the truth of his assertion. One 
parting advice I shall give Nautilus, 
which, I assure him, is kindly meant. 
And that is, for the future to endeavour 
as much as possible to keep his temper a 
little more under controul, than he has 
done in his last lucubrations : by losing 
his temper he gives his opponent perilous 
advantages over him. 

In conclusion, I beg leave to add a 
few parting words to my late opponent, 
Mr. Mackintosh. I have examined his 
two propositions on the composition of 
forces, and I must in truth say, I read 
them with regret ; a few more such propo- 
sitions, would, I am assured, materially 
injure the high reputation which the 
Mechanics' Magazine has hitherto held 
in every branch connected with scienti- 
fical, philosophical, and mechanical sub- 
jects. 

Yours, &c. 

Kinclaven. 

July U, m7. 
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NAUTILUS AND HIS IMPOSSIBLE 
ASTRONOMICAL QUESTION. 

Sir, — In this day's Number of the 
Mechanics 1 Magazine your fastidious cor- 
respondent Nautilus (as Kinclaven has 
named him) has made a most ill-natured 
(and as I trust I shall be able to prove, 
an unwarrantable) attack upon me, be- 
cause, I, forsooth, told him that a cer- 
tain astronomical question proposed by 
your correspondent Nauticus (and which 
question, he, Nautilus, volunteered to 
give a solution of) involved an impossi- 
bility ; notwithstanding this kindly meant 
advice, Nautilus undismayed by my 
assertion, has treated the scientific read- 
ers of the Mechanics 1 Magazine with 
what he himself calls (and which I sup- 
e he believes to be) a true solution, 
endeavours to make out that the 
stars y draconis and polaris on the 
1st of Feburary 1837, were both on the 
same azimuth circle at London at 8 hours 
50 minutes 36 seconds Greenwich mean 
time. He has given us a formula for all 
Questions of the same kind, but he has 
not thought proper to give us a demon- 
stration of the formula. He says, " pre- 
mising that the formula used is deduced 
from the commonest problems in spheri- 
cal trigonometry." 

Now if I must inform Nautilus that, 
suppose we should, for the sake of argu- 
ment, grant that his formula is true; 
still we ought to ascertain before hand 
(if possible) whether the question we 
wish to solve by means of that formula 
is possible or not : formulas will not per- 
perform miracles, or show us how to do 
that which common sense ought to have 
informed us is impossible. True, a 
sound formula will in most cases show 
us the absurdity of certain problems or 
theorms, where the thing to be done is 
founded upon either false or incongruous 
data; and had Nautilus' formula been 
worth apples of gold (or even brass) it 
ought to nave shown him upon its arith- 
metical application, that the problem he 
meant to solve was physically impossi- 
ble. And now, Mr. Editor, with your 
leave I shall endeavour to demonstrate, 
that what I have asserted is irue. Let 
P represent the north pole of the heavens, 
P polaris, D y draconis, Z the zenith of 
London, and draw the great circles P Z, 
PP, P D : and if possible, let Z F D be 
an azimuth circle passing through Z, 



and the two given stars F and D. Then 
by the question we have given, P Z, PP, 




PD = 38° 30', 1° 33' 18", and 38° 39' 42" 
respectively; also the spherical angle 
DPP' =106° 58' 30"= to the difference 
of right ascension between the two given 
stars. From which we deduce, from the 
" commonest principles of spherical trig- 
onometry" the angle PFD = 71° 12' 4", 
also P D F=2° 20*38". And since the 
angle F P D is greater than P YD, hence 
P'D is greater than PD. Again, in the 
triangle ZPF we find the PZF = 2°21' 
9". Further, sin | (PFZ— PZF) 53° 
13' 23" : sin £ (PFZ+PZF) 55° 34' 
32" : : Tan £ (PP -f PZ) 20° 1' 39" : 
Tan £ Z Y. Now, as the first and second 
terms are of the same kind, and also the 
third and fourth, but the second term 
greater than the first; the fourth term 
will be greater than the third. That is, 
£ ZP' is greater than 20° l' 39" or ZP 
is greater than 40° 3' 18"; that is, ZP* 
is greater than ZP. But it has also 
been shown, that P D is greater than P D, 
much more then is Z D greater than Z P 
and PD ; that is, one side of a spherical 
triangle may be greater than the sum of 
the other two sides, which is absurd. 
Hence, the truth of Nautilus's grand for- 
mula (or his arithmetical application of 
it) falls to the ground. 

In the above investigation, I have only 
considered the case when y draconis is 
below the pole (I mean the pole of the 
equinoctial Nautilus) which is the only 
case Nautilus himself has taken into con- 
sideration : the same absurdity, however, 
might be shown would take place when 
* draconis is above the pole. 

Nautilus tries to rake up all he can 
against me. He quotes the following 
passage from my solution of the balloon 
question; — " O. N. had occasion to refer 
to a table of meredional parts, which 
table has generally at the head of each 
column the initials * M. P.' or ' Mer. 
P.*" &c. (page 212.) 
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This is miserable criticism, and is 
hardly deserving of a reply. But 1 must 
exidain. The tables I made use of on 
the occasion, were those belonging to 
Professor Imnan's Nautical Astronomy, 
and the table is headed Meridional Parts. 
'llie second solution of the balloon ques- 
tion is headed, " Solution on Mercator's 
Principles." Then follows what Nau- 
tilus states. " Lat. Vauxhall 5 1° 3(/ 16" 
(Mercator's Principles)" &c. Now what 
I really did write was (for I have a copy 
of the solution by me)" " Mer. pts." Your 
compositor, Mr. Editor, 1 suppose could 
not make out what was meant by the 
contraction " Mer. pts", and seeing the 
article headed, " Solution on Mercator's 
Principles," committed the above />ro- 
digious mistake. If you should by chance 
have my letter still by you, you will find 
it is so as I have stated* 

Again, Nautilus snarls at me because 
I happened to give both the latitude and 
longitude of the place of observation in 
the question I proposed (see No. 719). 
'llie longitude of the place I proposed 
(Edinburgh) being small would make little 
difference in the solution ; had the lon- 
gitude, however, been great, for the so- 
lution I would have given, I certainly 
would have made it one of the elements. 
But in solutions, where it is allowed that 
two sides of a spherical triangle together, 
need not be greater than the third 
side, the longitude may be considered 
as perfectly unnecessary,— aye, and the 
latitude too. 

In my first letter in the Mechanics* 
Magazine (No. 694), I fell into an error, 
which Kinclaven first noticed, and clearly 
demonstrated that I was wrong ; I imme- 
diately saw my mistake, and lost no time 
in acknowledging it. Strange to say, 
Nautilus also fell into several mechanical 
blunders in his first letter in the Me- 
chanics* Magazine. They were pointed 
out to him by an able writer, " S. W. S." 
of Leamington (No. 704), to which Nau- 
tilus never replied, and I believe I could 
assign two reasons why he did not. I 
shall always feel inclined to yield obe- 
dience to those whose mathematical at- 
tainments are superior to my own. So 
I shall willingly do to Nautilus when I 



* We have referred to the M S., and find the fai t 
to be as our correspondent suspects. The blunder 
uas the compositor's. -Ku. M. M. 



find he is in that situation. But not till 
then. 

I am, Mr. Editor, 

Yours with respect, 

O.N. 

July !», 1837. 

THE LIGHT-POOL. PIN MILLS. 

In the Yale of Rodborough, on the 
road from Bath to Cheltenham, near 
Stroud, the traveller passes the Light- 
Pool Mills, where the patent solid head 
pin is manufactured on a large scale. 
The chief building is about 100 feet in 
length, and contains five floors, com- 
pletely filled with machinery. A fine 
stream of water, equal in power to forty 
horses, acting on a large water-wheel, 
sets the whole in motion j the machines 
simultaneously performing the various 
functions with little noise or effort, while 
converting the rings of wire into pins, 
without the instrumentality of any manual 
assistance whatever. 

The peculiar characteristic of the solid 
headed pin is, that the whole pin is formed 
of one piece of solid metal, the head not 
being separately spun and then put on 
in the ordinary manner, but compressed 
from the sold metal into a smooth round 
shape, thus rendering it firm and im- 
moveable, and at the same time getting 
rid of the disagreeable consequences of 
its slipping and wounding the thumb, 
attendant upon the use of pins of the 
usual description. The metal employed 
is very hard, and thus the pins are ex- 
ceedingly stiff and elastic, and a finely 
tapered point is preserved. 

While one combination of machinery 
is drawing forward and straightening 
the wire, and cutting it off the requisite 
length, another apparatus in the same 
machine is forming and smoothing the 
point, a third compressing and shaping 
the head, and a fourth detaching and 
drawing out the pin in its finished state, 
which then falls into a receiver prepared 
for it. No less than forty-five pins per 
minute are made by each machine, and 
the whole manufactory produces the al- 
most incredible number of three millions 
two hundred thousand pins, daily, or 
exceeding nineteen millions per week 
throughout the year. 

An application was lately made to the 
Privy Council by Messrs. Tayler & Co., 
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the proprietors of the patent for this 
manufacture (the invention of Mr. Lemuel 
Wright), for an extension of the term of 
the patent, and from the evidence ad- 
duced on the occasion, it appeared that 
enormous sums of money, and many 
years, have been expended in bringing 
the whole to its present high state of 
perfection. The Lords of the Council, 
who took great interest in the machine, 
had a model of it worked before them, 
in order that they might actually see pins 
produced by it. An extension of the 
patent for the term of five years was 
ultimately granted ; but a poor reward, 
after all, for the genius and skill dis- 
played in the invention, the capital ad- 
ventured to bring it into use, and the 
prodigious saving of manual labour which 
it has accomplished. 

Viator. 



MR. DICKSON'S METALLIC NAVY — 
UNIVERSAL APPLICATION OF IRON. 

Sir, — I have seen in your Number 
727 letters from two correspondents, 
and also a letter in Number 725, on the 
construction of ships, and their safety 
from fire, the dangers of the seas, &c. 
It certainly is no detraction from the 
merits, or patriotic views, and benevo- 
lent intentions, of any gentleman, that 
not knowing what has been before dons 
or suggested in any particular branch of 
science, he should publish his ideas upon 
the subject, although he afterwards find 
they have been anticipated by others. In- 
stances of this kind are often recorded in 
your Magazine. I can assure you, Sir, 
that I have submitted a system of naval 
architecture to government, and also to 
some public companies, by which ships 
of war, and all other vessels, can be 
built of metal ; and that they shall, on 
this plan, be cheaper, stronger (almost 
impregnable), far more durable, as well 
as safer, and lighter, than those built of 
oak, &c. in the common way. I have 
had the honour of an acknowledgment 
of this system from the First Lord of 
the Admiralty; but as you know, Sir, 
large bodies move slowly, and a change 
of system, like this, requires some 
time to be considered, and acted upon. 
With regard to the oxidation that will 
take place, it will not be so great an ob- 
jection, as an entire iron ship would be, 
Dy affecting the compass. This evil I 



have provided against ; as well as the 
formation of compartments, by means of 
water-tight bulk-heads, so that if it were 
possible to force a hole through the 
sides, by striking against a rock, or 
otherwise, one compartment only would 
fill with water, and the ship would still 
keep a-float. 

To your other correspondents, Mr. 
Symington and Mr. Baddeley, who sug- 
gest making the steam-engine on board 
to pump the water out of ships, as well 
as the water in which she floats, for ex- 
tinguishing fires and other purposes, I 
beg to state that I did this twenty 
years ago ; and no doubt several such 
apparatus are now to be found. I 
can also assure you, that I have an ac- 
knowledgment from government of be- 
ing the first to propose a steam-boat 
jire-extinyuishing-engine, which would 
throw more water (in one or more 
streams) than all the fire-engines about 
London together, and with a force suffi- 
cient to throw off any roof, and stop the 
progress of any fire, within its reach. 
The invention was also applicable to 
other purposes. I first proposed some- 
thing of this kind to the Fire Brigade, 
when the Houses of Parliament were burnt 
down; and what has since taken place 
on this head is well known to the readers 
of your Magazine. 

I cannot refer to your pages for an 
account of my first laying down a system 
of building an iron navy, because it 
Wets before the establishment of the Me- 
chanics' Magazine. More than twenty 
five years ago I obtained a patent for 
making brewers' and distillers' utensils of 
iron (which the gas-works, &c, soon 
copied). At that time I made vessels as 
large as ships, as tuns, coolers, vats, 
and backs, which astonished those who 
saw them. This patent, the specification 
of which was published in the Repertory 
of Arts, opened such a field for the use 
of iron in architecture, &c, that many 
hundred thousand tons have been used 
through it. I was jestingly told that 
when I became Lord Mayor, the iron 
masters would build me an iron man- 
sion house ! I must conclude this 
epistle with an extract from the con- 
clusion of my specification, which 
claimed the application of the invention 
to general purposes. After describing 
the manner of making the things for 
which the patent was granted, and their 
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use in the construction of canals, locks, 
docks, inverted arches (which consti- 
tute ships), which I then and there ttaid, 
*' may justly be called building in iron — 
I, the said Jonathan Dickson, do hereby 
farther declare, that strong warehouses, 
manufactories, fortified places, stately 
mansions, elegant palaces, tombs, monu- 
ments, churches, and other places of 
divine worship, with their steeples or 
towers, to any extent, can of the afore- 
said materials, and by the aforesaid prin- 
ciples, methods, and applications, herein- 
before described, delineated, ascertained, 
and made known, be permanently made, 
built, or erected, agreeably to any of the 
orders of architecture, in place of stones, 
bricks, and other terraqueous substances 
made use of the common way. In wit- 
ness whereof," &c. 

Yours respectfully, 

Jonathan Dickson. 

9, Cliarlottc-strect, Blncklriar'i Road, 
17th July, 1«37. 



BALLOON- WAYS V<TSUS RAILWAYS. 

Sir,— In all the schemes which have 
been hitherto proposed for the employ- 
ment of balloons as conveyances from 
one specified place to another, it seems 
to have been assumed as necessary, that 
the motive force should be contained in 
the balloon itself. To construct an aerial 
vehicle thus capable of internal direction, 
is, indeed, an object worthy of ambition, 
and the glory of it, is, I have little doubt, 
reserved for some individual and some 
nation in the course of the next hundred 
years. But it strikes me that we have it 
already in our power, without any fresh 
invention, to turns balloons to infinitely 
more accountthan has been done hitherto. 

In many parts of the new railroads, 
where there has been some objection to 
the use of locomotive engines, stationary 
ones have been resorted to, as every one 
knows, to draw the vehicles along. Why 
might not these vehicles be balloons ? 
Why, instead of being dragged on the 
surface of the ground, along costly via- 
ducts, or under disagreeable tunnels, 
might they not travel two or three hun- 
dred feet high. By balloons, I mean, 
of course, any thing raised in the air by 
means of a gas lighter than the air. 
They might be of all shapes and sizes 
to suit convenience. 



The practicability of this plan does 
not seem to be doubtful. Its advantages 
are obvious Instead of having to pur- 
chase, as for a railway, the whole line 
of tract passed over, the company for a 
balloon-way would only have to procure 
those spots of grouna on which they 
purposed to erect their stationary en- 
gines ; and these need in no case be of 
peculiar value, since their being a hun- 
dred yards one way or the other would 
make little difference. Viaducts would, 
of course, never be necessary; cuttings 
on very few occasions indeed, if at all. 
The cliief expense of balloons is in their 
inflation, which is renewed at every 
new ascent ; but in these balloons, the 
gas once in, need never be let out, and 
one inflation would be enough. 

These are the advantages to be de- 
rived by the proprietors of the balloon- 
way, which would, of course, be con- 
veyed to the public in the shape of 
reduced fares. But the other advan- 
tages are manifold. All who have ever 
travelled by a balloon speak with rap- 
ture of the pleasure afforded them by 
the moving panorama of the country be- 
low ; but a regret is frequently expressed 
that the car cannot be kept at a constant 
height of a few hundred feet, in order 
to enjoy the view to greater perfection. 
This very desideratum would be secured 
in the balloon-way. With regard to 
speed, it seems probable that a rapidity 
might be obtained which would leave the 
highest rate of railway carriages far be- 
hind. Friction might be reduced to a 
minimum. 

I cannot conclude without expressing 
a hope that the first company which is 
formed for the purpose of constructing 
a balloon-way, will vote a handsome sum 
to the " ingenious proposer." 

Yours respectfully, 

P. P. C. R. 

Jaly 12th, 1837. 



OLD AMD NEW FIRE-EXTINGUISHING 
SYSTEMS.— MR. BADDELKY'b REPORTS. 

Sir, — It is a pity that Mr. Baddeley 
did not think proper, in the first in- 
stance, to advance the true reason of his 
repugnance to enter the lists on the sub- 
ject of fire-insurance. If he had done 
so, he would have spared himself the 
mortification of being compelled to ac- 
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knowledge that his profession oi" anti- 
pathy to doing battle with a " nameless 
knight" was but a mere feint to cover 
retreat, whose real motive was the fear o*" 
being unhorsed and overthrown. Had 
he pleaded at once want of "energy," 
and want of " leisure," occasioned by 
incessant occupation, no true knight, 
nameless or not, would have wished to 
take advantage of his weakness. Nor 
would the confession have been so humi- 
liating as it now appears. Mr. Baddeley 
vaunted, that if his assailant had but his 
vizor up, he would make mince-meat of 
him forthwith ; yet now he tells us his 
backwardness was occasioned by the 
want of " energy," generated by his 
" enduring the fatigues of business for 
fourteen hours per day," a reason quite 
as good for fighting sny of an open as of 
a masked antagonist. Our friend has 
thus, by his want of candour, placed 
himself in a very conspicuous " false 
position," and there I leave him. 

Mr. Baddeley commences his note by 
reciting his charges against me, of a 
" continual mis-statement of facts ;" but, 
to my surprise, concludes it without 
pretending to point out more than one 
solitary instance ; and if that be the 
strongest he can bring, what must the 
others be? The paragraph I quoted 
from a letter by " Wm. Baddeley," on 
the comparative efficiency of the old and 
new systems of fire-extinction, we are 
assured, does not relate to the new system 
at all. This is little better than a mere 
quibble. Any of your readers, by re- 
ferring back, as Mr. Baddeley rather in- 
considerately advises, to the mass of 
valuable information contained in his 
Annual Fire Reports, will at once per- 
ceive that, although the " London Fire- 
Engine Establishment" did not receive 
that name, or complete the whole of its 
arrangements, until the year 1832, the 
" new system of the fire-offices" uniting 
men and engines, and reducing their ag- 
gregate number, was in full operation 
the year before, and commented upon 
by Mr. Baddeley himself, in the extract 
given at p. 173. That extract remains, 
therefore, as germane to the matter as 
ever. Its every word bears directly on 
the question of " New System r. Old." 
" The co-operative system," observes 
Mr. Baddeley, " works exceedingly well 
for the insurance companies, but is not 



equally advantageous for the public* 
seeing that the chance of prompt and 
effectual assistance, in case of accidents, 
will always be in proportion to the num- 
ber of men and engines that are distri- 
buted over the metropolis." Is it " arrant 
nonsense" to apply these remarks to a 
system, whose main feature is, that very 
" reduction in the number of men and 
engines," which Mr. Baddeley was of 
opinion must always operate against the 
interest of the public ? (and if I recollect 
aright, this reduction has been carried 
to such an extent, that there are not 
now above half the number of fire- 
engine stations that were in existence 
under the old system). Mr. Baddeley 
has evidently changed his opinion on 
this, as on many other branches of the 
subject; then why not "make a clear 
breast" of it at once, as he seems half 
inclined to do when he alludes to his 
having written the paragraph " five years 
and a half ago.*' This would be far bet- 
ter than afi'ecting to deny the identity of 
the " new system" of 1832 with that of 
1831, of which it is merely a revised and 
and improved edition, with a fresh title- 
page. 

On every other point but this, Mr. 
Baddeley leaves me in undisputed pos- 
session of the field. Not one word has 
he to say in explanation of the awkward 
fact, deduced from his own Reports, 
that the number per annum of serious 
fires has increased, under the vigilant 
superintendence of the day-and-night 
Fire-Brigade, from fifty-six to one hun- 
dred and thirty seven (vide vol. xxvii. 
p. 36) ; not one syllable does he offer, to 
account for the hundred per cent, in- 
crease of fatal fires since the improved 
system has come into full operation; 
nor does he touch, even for a moment, 
on that strange realization of the fondest 
anticipations of the friends of the new 
system, — the very remarkable increase 
in fires of first-rate importance and ex- 
tent ! Above all, he makes no attempt 
to reconcile his own assertion (vol. xxvii. 
p. 227), that " every nerve has been 
strained to render the Fire-Engine Es- 
tablishment as efficient as possible t " with 
the position laid down by himself a week 
or two previous, that "the public will not, 
as P. It. states, * be led to suspect,' but 
if they view the case aright, will positively 
know, * that it is not the insurance corn- 
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pauies' interest that property should be 
secured against calamity by fire' (at 
theik expense) ' beyond a certain ex- 
tent ;' that i.% beyond the extent of their 
own liability"— (Vol. xxvi. p. 158.) The 
omission of these few points detracts a 
little from the completeness of the 
" reply." 

In conclusion, allow me to hope that 
Mr. Baddeley will not for the future, as 
he seems too apt to do, consider any re- 
marks applying only to his character of 
contributor to the Mechanics Magazine 
in a personally-offensive point of view. 
In common with all the rest of your 
readers, 1 have too much respect for his 
highly useful labours to harbour the re- 
motest intention of offence : but a sus- 
picion (however groundless) to that 
effect seems the besetting sin of un- 
anonymous correspondents, and is, per- 
haps, the greatest of the manv disadvan- 
tages of the real-name-and-address sys- 
tem of magazine-writing. Mr. Baddeley, 
in his very mysterious concluding para- 
graphs, insinuates that " Aquarius " is 
not unknown to him ; yet every sentence 
he hazards on the subject serves to shew 
that he is completely in the dark, and 
none more so than that in which he 
covertly hints that any, even the sliffht- 
est, •* personal interest" in the matter is 
possessed by 

Sir, your very obedient servant, 

Aquarius. 

14th July, 1837. 

THE THAMES TUNN ELL. 

Report of the Committee of the House of 
Commons. 

The select committee appointed to consider 
the papers laid before this house relating to 
the Thames Tunnel, and who were empow- 
ered to report the minutes of evidence taken 
before them to the house, have considered 
the matters to them referred, and agreed to 
the following report : — 

" Your committee have taken evidence 
upon the subject of the engineering difficul- 
ties belonging to the undertaking, which they 
are of opinion will not be greater than are 
represented in Mr Walker's report. They 
have further considered the propable revenue 
to arise from the traffic through the Tunnel 
when completed, which, from the very nature 
of such evidence, must be in a great measure 
conjectural, they are not therefore prepared 
to give any decided opinion, whether the 
the revenue to arise from the proposed work 
will be sufficient to cover the Exchequer-bill 



interest on the capital of 374,600/. proposed 
to be expended upon it. 

" But looking to the importance of a work 
of this nature, for the first time now under- 
Liken as a means of tixed communication, 
in situations where no other of an equally 
permanent nature may be available, and also 
thut the sum of 18(1,000/. has been already 
expended upon the work by the proprietors, 
and the further sum of 72.(100/ by the public, 
they are of opinion, that it will be expedient 
to authorise the Treasury to continue the 
advances to the Thames Tunnel Company 
according to the act of Parliament. 

" July, 1*37." 

[The best thing they could now do 
with this deplorable affair, would be to 
take the bricks out, and let the water in. 
The Committee recommend that £374,600 
more should be advanced by the public 
to complete (?) this monument of mis- 
calculation, blundering, and folly ; and 
yet they confess that they are not " pre- 
pared to give any decided opinion whether 
the revenue to arise from the proposed 
work, will be sufficient to cover the 
Exchequer Bill interest (3i per cent, we 
believe) on the said £374,000 ; that is, 
in plain English, they recommend this 
immense sum to be taken out of the 
pockets of the people, without being 
certain that the security for its return 
is worth a single farthing ! Why, do they 
not know well — (known it is at least to all 
the world besides)— that the concern 
was never estimated by its projectors 
themselves, to yield more than 4 percent, 
on a capital of £200,000? How then 
can it possibly pay 3* per cent., or even 
2 per cent, on £440,000, the amount to 
which the loan from the public is pro- 
posed to be augmented ? And if it will 
not yield 2 per cent., what else is the 
proposition of the Committee, but one 
for throwing a couple of hundred thou- 
sand pounds of the public money into 
the Thames ? We do not think there ever 
was a more scandulous job. Even if 
completed to-morrow, this great bore 
(in every sense) could effect no more for 
the traffic between the opposite banks of 
the Thames, than might be effected by 
a well-regulated steam ferry, for as many 
shillings as this will cost pounds. — Ed. 
M. M.] 

lang's rope-making machinery. 

A pamphlet has been published at Gree- 
nock, containing an Exposition of the Prin- 
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ciples of Mr. James Lang's invention for 
Spinning Hemp into Rope-yarns by machi- 
nery, and its effect on the strength and du- 
rability of Cordage. Of this Exposition the 
following extract will convey an outline : — 

" It was only towards the end of the 18th 
century that the art of Rope- making en- 
gaged the attention of scientific men, and 
began to be conducted on scientific prin- 
ciples. Then it was discovered, that, by the 
mode of operation formerly in use, the yarns 
could not be brought to bear equally with 
each other ; and, therefore, that a great loss 
of strength in the rope behoved to be the 
consequence. Great exertions were accord- 
ingly made by several intelligent individuals 
to remedy this defect, and between the years 
1783 and 1807, no fewer than twenty-two 
patents were taken put for improvements in 
the art, and for machines of various descrip- 
tions, — these it is not to our purpose to 
describe. It may be sufficient to state, that 
the one invented by Captain Huddart of 
London, was greatly approved of, and ob- 
tained the highest celebrity. This plan was 
introduced into Greenock in 1802, by the 
late firm of Messrs. John Laird and Co., but 
was in some measure superseded a few years 
after by the method now in use, and which, 
by the application of the same principle, but 
of a more simple construction, was found to 
secure the same object, while, at the same 
time, it was better adapted for general pur- 
poses. For this improvement on Captain 
Huddart' s plan we believe we are indebted 
to Mr. W. Chapman of Newcastle. The 
principle by which an increase of strength 
in the Cordage was effected (amounting to 
about 30 per cent.), is simply by so con- 
structing the strand of the rope as that every 
yarn is made to bear its own proportion of 
the strain. That the application of such a 
principle shall be followed by such a result, 
must be apparent to every one, and it is by 
carrying out this same principle to its full 
length, as we shall afterwards show, that we 
have been enabled to effect an additional in- 
crease of strength, and, consequently, of 
durability to the rope. 

" That a great improvement in rope- 
making was effected by these gentlemen, 
there can be no question, but that perfection 
in the art might be attained, it was still 
necessary that the mode of preparing the 
yarns should also be improved. The usual 
process of hand-spinning was considered 
very defective, as evidently it did not im- 
part to the yarns that degree of strength 
which it was thought the material was ca- 
pable of' affording. Endeavours were ac- 
cordingly made to obviate this defect also. 
Three patents were even taken out for ma- 



chines, but these were found not to answer 
expectation; those constructed by Mr. Chap- 
man are still used by some houses in Eng- 
land, but as they are very defective, they 
have never been introduced into general 
practice. A moment's consideration must 
be sufficient to convince any person, the 
least conversant in rope-making, that, if the 
strength and durability of the rope depend 
on the proper arrangement and equal bearing 
with each other of the yarns in the strand, 
so its strength and durability must also de- 
pend on the just arrangement, regular twist- 
ing, and consequent equal bearing of the 
fibrous substances which are employed in 
the composition of the yarns. Indeed, after 
the improvement above alluded to, this was 
the only thing requisite to complete the 
scientific construction of cordage ; and by 
the application of machinery, on a principle 
somewhat analogous to that which we have 
already referred to, this desideratum has also 
been supplied. Mr. Lang, who had for many 
years directed his attention to the subject, 
and was convinced of its practicability, upon 
taking the active management of our works, 
got a set of machines constructed under his 
own direction, which, on repeated trial, were 
found completely to accomplish the object. 
By this invention, the regular spinning of 
the yarns, which had hitherto been prepared 
in a tedious and clumsy manner by hand- 
labour, is one object which has been effected ; 
but this, although in itself important, is one 
of its least advantages. By the same plan, 
the hemp, to whatever purpose applied, being 
drawn over a succession of gills, or small 
hackles, is dressed in the highest degree ; 
hence the fibrous substances of the hemp are 
regularly split and subdivided ; they are also 
multiplied to such an extent as that their 
number in a Patent-spun yarn will be found 
more than double the quantity of those 
which compose a hand-spun yarn of equal 
grist ; this, every one will admit, must in- 
crease its strength in no inconsiderable degree. 
Again, while the fibres are thus greatly mul- 
tipled, they are also completely elongated 
and laid straight, so as to admit of being 
regularly twisted, and each fibre being stretch- 
ed its full length and laid parallel to the 
others, in the yarn, they are all made to bear 
at the same time, and equally, in the strain ; 
thus every fibre of the hemp is called into 
action, and contributes its own proportion 
of strength to the fabric ; this is certainly a 
most important feature in our Patent plan, 
and such a result could never be expected 
from the most careful and best conducted 
hand-spinning. But this is not all, by hand 
labour the hemp can ouly be spun from the 
middle, or bight; and therefore only on<- 
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half of the length of its fibre is extended in 
the yarn, consequently, some qualities of 
hemp have hitherto been considered inferior, 
because, on account of the shortness of their 
fibre, they would not admit of being doubled ; 
thus, a material in other respects as good, 
while of lower price, has been rejected in the 
manufacture of cordage, not so much on its 
own account, but because, by the process of 
hand-spinning, only the one-half of its length 
could be employed. Now, Mr. Lang's plan 
has this additional advantage, that the hemp 
is spun by the end of thi fibre, and thus, by 
having its whole length extended in the yarn, 
those qualities of hemp hitherto considered 
inferior, because shorter, may be applied 
with equal safety and advantage, and do in 
reality produce cordage as strong and as 
durable as the others. "When we take into 
account the very depressed state of this branch 
of our manufacture, in consequence of the 
facilities enjoyed by our neighbours on the 
continent of underselling us in a foreign 
market, as also the present state of the 
shipping interest, it will, by every candid 
person, be acknowledged that an invention 
such as this, by which we are enabled to 
produce a superior article, and at a cheaper 
rate, ought, even in a political point of view, 
to be regarded as a public good ; and is 
consequently entitled to public encourage- 
ment and support." 

Professor Jameson, in his Journal, adds: — - 
We have seen the rope-yarns, understand 
the machinery employed, have read care- 
fully the exposition, and do not hesitate to 
say, that this new cordage has answered the- 
expectation of those who have tried it, and 
that severely too, in many seas. 

THE BRITISH POWER-LOOM, AND HINDOO 
HAND- WEAVING. 

(From the Madras Journal of Literature and Sci- 
ence. Observation 8 on the Flora of Courtallum, 
by Robert Wight, Esq., M.D.). 

The Hindoo weaver, skilful, from long 
practice, in the use of his simple implements, 
and having no competitors, did not think it 
necessary to tax his ingenuity, for the in- 
vention of new and improved spinning and 
weaving machinery, but went on, as hia pro- 
genitors had done, spinning and weaving, 
with a wheel and loom still of the simplest 
construction. 

The process of fabrication, by such primi- 
tive methods, is so slow, that a man and his 
family, in constant employment, can do little 
more than support themselves by their labour. 
When, on the contrary, the raw material is 
exported at heavy cost to Britain, and manu- 
factured there, with the aid of improved 



machinery, it can be brought back and 
sold, after paying the expenses of a second 
voyage, from 20 to 30 per cent, under the 
produce of the same quality of the native loom. 
Owing to this difference, when the trade was 
thrown open, and free access was allowed to 
British manufactures, their cheapness soon 
drove the Indian ones out of their accustomed 
markets, and caused at first great distress to 
our manufacturing population. Now, however, 
the scales are re-adjusting themselves to our 
altered circumstances, and the advantages of 
the change are becoming evident. The ex- 
portation of piece goods, from the compara- 
tively small quantity that could be produced 
for exportation, and the great expence of 
fabrication, never could return a propor- 
tional, if even a remunerating, profit to the 
country. The raw material, on the con- 
trary, owing to the unlimited demand, the 
comparatively high price which it bears, and 
the small expence of preparing it for the 
market, not only remunerates, but returns 
such a profit, as to stimulate to a vastly in- 
creased production ; when we add to this, 
that our growers can now clothe themselves 
with English cloth more cheaply than they 
formerly could with native, we can at once 
appreciate the advantages which India is in 
course of deriving from the English cotton 
manufactories ; and how much her future 
prosperity must depend on the extension 
and improvement of her cotton cultivation. 
The fulfilling of these conditions is, in truth, 
indispensable to a continuance of that com- 
mercial prosperity, which is now beginning 
to dawn on us ; since, unless we labour 
diligently to improve the quality, and dimi- 
nish the exportation price of our cotton, 
great as the demand now assuredly is, we 
can scarcely expect that it will be able to 
hold its present place in the English market, 
when opposed by so many competitors, and, 
still more, by the long and expensive voyage 
required to bring it into that market. 



PRACTICAL IIIXT TO MAGNETIC NEEDLE 
MAKERS. 
(From the American Railroad Journal.) 

Though the principle of the directive 
power of the needle » well known, we be- 
lieve that the following case may not be of 
rare occurrence, and state it for the benefit 
of the makers and users of instruments. 

A surveyor's compass had been ordered, 
which we procured and forwarded in com- 
plete order. It was returned, because when 
levelled by the bubbles, the needle was so 
much inclined as to touch the limb of the 
compass box. 

When we received the instrument, no such 
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fault was found to exist, the needle was again 
found to ba perfectiy free and horizontal 
when the compas was levelled. 

This is easily explained. For every degree 
that we approach the North pole, the dip of 
the needle is increased by one degree nearly. 
The latitude of the place in question was 
Aiore than two degrees to the north of this 
city. On examining the limb and ascer- 
taining the space occupied by 2° 20', we 
were not surprised to find that this amount 
of deviation from horizontality, should cause 
the needle to touch. 

The remedy was to place a counterpiece 
of brass or copper wire upon the needle, the 
adjustment being made here. On reaching 
the place of destination, the north pole will 
again be found to dip, and this is to be pre- 
vented by moving the counterpiece until the 
needle is exactly balanced. 

These counterpoises in one shape or other 
were formerly quite common, but we liave 
recently seen a vast number of instruments 
without any thing of the kind. Such a com- 
pass, though properly adjusted while in the 
shop, no sooner reaches a distance of sixty 
miles or moie, to the North or South, than 
the respective pole will be found to have a 
tendency to dip by a very considerable and 
unpleasant amount. 

We would recommend Instrument Makers 
to supply this counterpoise in all instances 
— for we are well convinced that they are 
often blamed for bad workmanship, when 
the very power that renders the needle use- 
ful is the true cause of the difficulty. 

The dip not being constant in the same 
place, renders this adjustment still more ne- 
ceasary. 

It need hardly be mentioned, that the 
construction of an extemporaneous counter- 
poise, can be accomplished by any one who 
uses an instrument. 



HOW TO MAGNETIZE AND TEMPER STEEL 
AT THE SAME TIME. 

M. Aime recommends the following me- 
thod, which consists in tempering and mag- 
netizing a bar of iron at the same time. To 
effect this, a bar of soft iron, curved in theform 
of a horse-shoe, is surrounded with a brass 
wire, covered with silk ; the two extremities 
of this wire are made to communicate with 
the poles of the voltaic pile ; a bar of steel, 
equal in length to the distance between the 
two extremities of the horse-shoe, is then 
ignited, and seized between a pair of pin- 
cers ; the two poles of the horse- shoe are 
then applied to the bar, and plunged into a 
bucket of water ; in the course of a minute 
or two after immersion, the bar is detached 



from the horse-shoe, and a similar operation 
performed with similar bars extracted from 
the fire. In order to prevent the brass wire 
from softening, care must be taken in dip- 
ping the apparatus in water to envelope the 
two extremities of the helix in a rag covered 
with mastic. The ends of the conducting 
wire were soldered to the zinc and copper 
poles of the battery ; a single wire was em- 
ployed. Aime, however, considers that it 
may be preferable to unite several into a 
bundle, or even to take a ribbon of copper 
covered with silk or varnish. The bar ought 
not to be detached too quickly from the 
horse -shoe ; it is necessary to wait until the 
interior of the steel has acquired a slight 
elevation of temperature, in order that the 
molecules may have time to arrange them- 
selves, conveniently, for magnetizing and 
tempering. The duration of the immersion 
varies with the size of the bar, and the tem- 
perature which it possesses when taken from 
the tire. — Journ. de Chim. Medic. 



REMARKABLE EFFECTS OF CONTINUOUS 
CURRENTS OF ELECTRICITY OF LOW 
INTENSITY. 

The brilliant discoveries in electro-che- 
mistry obtained by Sir Humphry Davy were 
effected, as our readers are aware, by the 
employment of voltaic currents of high in- 
tensity, elicited by means of large batteries. 
M. Becquerel afterwards drew attention to 
the chemical agency of feeble currents in 
reducing several refractory oxides to the 
metallic state; and Drs. E. Davy, Bucholtz, 
and Faraday, following in his footsteps ef- 
fected decompositions of other substances 
by similar means. Mr. Bird, the Experi- 
mental Philosophy Lecturer at Guy's, has 
been recently prosecuting the same branch 
of inquiry with great success. From a com- 
munication made by him to the Royal So- 
ciety, we find that he employed an apparatus 
analogous to that of Professor Dauiell, for 
obtaining an equal and continuous current of 
low intensity from a single pair of plates - 
the metallic solution, in which a copper- 
plate was immersed, being contained in a 
glass tube, closed at the bottom by a dia- 
phragm of plaster of Paris, and itself pi tinged 
in a weak solution of brine contained in a 
larger vessel, in which a plate of zinc was 
immersed; and a communication being es- 
tablished between the two metallic plates by 
connecting wires. By the feeble, but con- 
tinuous current thus elicited, sulphate of 
copper is found to be slowly decomposed, 
affording beautiful crystals of metallic cop- 
per. Iron, tin, zinc, bismuth, antimony, 
lead, and silver may, in like manner, be re- 
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duced, by a similar and .slightly modified 
process ; in general appearing with metallic 
lustre, and in a crystalline form, and pre- 
senting a remarkable contrast in their ap- 
pearance to the irregular, soft, and spongy 
masses obtained from the same solutions by 
means of large batteries. The crystals of 
copper rival in hardness and malleability the 
finest specimens of native copper, which they 
much resemble in appearance. The crystal- 
lization of bismuth, lead, and silver, by this 
process, is very beautiful ; that of bismuth 
being lamellar, of a lustre approaching to 
that of iron, but with the reddish tint pecu- 
liar ti the former metal. Silver may thus 
be procured of the whiteness of snow, and 
usually in the form of needles. Some me- 
tals, such as nickel, which, when acted on 
by currents from large batteries, are depo- 
sited from their solutions as oxides only, are 
obtained by means of the apparatus used by 
Mr. Bird, in a brilliant metallic form. He 
farther found that he could in this way re- 
duce even the more refractory metallic ox- 
ides, such as silica, which resist the action 
of powerful batteries, and which M. Bec- 
querel could only obtain in alloy with iron. 
By a slight modification of the apparatus hn 
was enabled to form amalgams both of po- 
tassium and of sodium with mercury, by the 
decomposition of solutions of chlorides of 
those bases ; and in like manner ammonium 
was easily reduced, when in contact with 
mercury, by the influence of a feeble voltaic 
current. In this last experiment it was 
found that an interruption to the continuance 
of the current, even for a few seconds, is 
sufficient to destroy the whole of the product 
which had been the result of the previous 
long-continued action ; the spongy ammo- 
niacal amalgam being instantly decomposed, 
and the ammonia formed being dissolved in 
the surrounding fluid. 



DESCRIPTION OF A PENDULUM ARTIFICIAL 
HORIZON, TO BB ATTACHED TO A SEX- 
TANT OR QUADRANT FOR THE PURPOSE 
OF OBSERVING ALTITUDES BY DAY OR 
NIGHT AT SEA. BY LIEUT. BECHER, R. N. 

A small pendulum carries an arm nearly 
at right angles to it, springing from the 
point of suspension, at which the whole 
rests on an agate point. At the end of this 
arm is a vane, perpendicular to the plane of 
the pendulum and arm, and having its upper 
edge cut horizontal, which forms the visible 
horizon. This apparatus is placed in a tube 
laid in the direction of the telescope, and 
attached to the sextant beyond the hqrizon 
glass ; the point of suspension rests on an 
arch within the tube, the rest of the pendu- 



lum hanging below, the vane being at the 
end nearest the horizon glass, its upper edge 
bisecting the space in the tube. 

A disc is placed in the lower half of the 
tube, between the fixed horizon glass and 
the vane of the pendulum, and close to the 
latter without touching it ; in the upper 
edge of the disc in a small aperture or 
notch. A lens is placed in the end of the 
tube next the horizon glass, in order to 
shew distinctly the edges of the vane and 
this aperture ; at the other end is ground 
glass. 

The sextant being held with its plane ver- 
tical, the reflected image is brought down to 
the horizontal edge of the vane, and the 
sextant is then oscillated in its own plane 
till the edge of the vane is seen exactly fair 
with the upper edge of the disc, or just 
covering the aperture. If the vane be above 
the aperture, this is discovered by the light 
appearing through two small holes in the 
disc. As the line of sight may not be ex- 
actly horizontal, its error, which is constant, 
is found by comparing the altitude obtained 
with that shewn by anothtr instrument. 

The pendulum moves in a small cistern, 
containing oil, to diminish its vibrations ; 
on turning up the face of the sextant to 
read off, the oils runs into another cistern. 
For observing at night, a small lamp is hung 
before the outer end of the tube. 

On observing with the instrument in a 
steam vessel, the extreme error was 7' 48". 
The latitude, as found on board a small 
cutter in Sea reach by the altitudes of the 
moon and of Jupiter, agreed within 2'. 

The error in observing is generally in 
excess. 



VOTES AND NOTItKS. 

The Island of Juan Frrnnndrz, on which Alex- 
ander Selkirk (Robinson Crusoe; was cast awuy, has 
been swallowed up bv the recent earth quake which 
destroyed a great portion of Chili.— If cat Indian, 
11th May. 

S!eam Ploughing, Harrowing, tfc— The Highland 
and Agricultural Society r>f Scotland has just offered 
a premium of " for the first successful appli- 

cation of the power of steam to the cultivation of 
the soil, including the operations of ploughing and 
harrowing, and the other general purposes of the 
farm, for which animal power is now used." To 
this premium there is added the following note : — 
" The Society does not feel it to be necessary to 
express opinions as to the probability of a success- 
fid application of steam to tillage; but it has felt it 
to be a duty imposed upon it by its constitution to 
bring the subject in a proper manner before the 
country." It is to be inferred from this, that the 
steam- ploughing experiments lately exhibited before 
this Society by Mr. Heathcoat, M. P., and spoken 
of in the newspapers as leaving nothing to be de- 
sired, are, after all, regarded by competent judges 
in the light of an entire failure. Such we learn, 
from otber sources, to be pretty nearly the truth. 
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Organic Remains in the Seualik Hills.— We ob 
serve in the Delhi Gazette that a magnificent col- 
lection of fossil bones was presented to the mu?eum 
by Captain Cautley, of the Bengal artillery. These 
organic remains come from the range of hills for- 
inerly called Sewalik, which skirt the base of the 
Himalayah mountains from the Ganges to the Sut- 
lege river, or from n. l. 30 to 31 deg. They abound 
in part of the range to the westward of the Junma 
river, and belong to the genera mastodon, elephant, 
hippopotamus, rhinoceros, hog, anthracotherimn, 
horse, ox, deer, antelope, canis, fells, garial, croco- 
dile, eniys, triouyx, besides fish and shells. Among 
the fossils, there were some considered to be new 
genera, and one which Capt. Cautley and Dr. Fal- 
coner have called sevatherium. The monkey of a 
large species has been found fossil in the Sewalik 
Hills. — India Review, June, 1837. 

New Material* for Paper.— In the third volume 
of the Society for the Diffusion of Useful Know- 
ledge's very interesting work on " Vegetable Sub- 
stances," an account is given at some length of a 
series of ingenious experiments made by a persever- 
ing German on the manufacture of paper, by which 
he ascertained that there was hardly any vegetable 
whatever from which, in case of need, it might not 
be fabricated. We question, however, if even he, 
hi the course of his very extensive researches, hit 
upon one singular substance from which it has 
recently been discovered by accident that this im- 
portant article may be made. M. Larnandes, a 
printer at Woissac, a little more than three months 
ago, chanced to let fall on a table the juice of some 
love-apples, or tomatoes, as they are sometimes 
called. The table was very smooth, and when, 
three months after, M. Larnandes was going to 
clean it, he found to his surprise that the tomato- 
juice had, in drying, acquired the consistence of 
paper. He removed it with care, and found, that 
thin as it was, he could write on it with ease, and 
the ink did not spread. The discovery is likely to 
be of some utility in France, and most other foreign 
countries, though not in England. The post ofiices 
abroad very reasonably proportion their charges to 
the weight of the letter conveyed, and it is there- 
fore of some consequence to write on the thinnest 
paper procurable. 

French Patents.— In France, as in other countries, 
the number of patents granted . has, for the last 
thirty years, gone on perpetually increasing. The 
present system commenced on the 1st of July, 1791, 
and the number from 1791 to 1793 was sixty-seven. 
The increasing fury of the Revolution, and the in- 
cessant wars of the infant empire, gave a check to 
the activity of inventors, and from the " year 1 " of 
the Republic to " year 14th," and last, the number 
of patents was only 301. From 1806 to 1813, under 
the continued successes of Napoleon, some im- 
provement was manifest . the number was 600. 
But it was under the Restoration that French in- 
dustry was for the first time called into any thing 
like full developement -, from 1814 to 1829, 3,383 
patents were granted in France. The movement 
thus given has gone on increasing, and from the 
second revolution to 1836, the number has been 



3,018, the last period of seven years thus nearly 
equalling the preceding one of fourteen. From the 
1st July, 1791, to the 1st January, 1837, the whole 
number of patents is 7,375. Of these, 5,641 are of 
inventions, 1,734 of improvements and "importa- 
tions," or, as we should phrase it, "communications 
from foreigners residing abroad." 

New Method of Caulking Ships. — Mr. Yetts, of 
Yarmouth, has taken out a patent for a new method 
of caulking sea- boats, which renders them water- 
tight, and prevents the oakum from being pressed 
out by the straining of the planks. Mr. Yetts 
effects this by introducing a narrow strip of caout- 
chouc (India-rubber) on each side of the threads of 
the oakum on the outer sheath of the vessel.— Nor. 
wich Mercury. 

Vrussic Acid. — A very simple antidote to the 
deadly effects of this poison consists in pouring 
cold water upon the head and spine of the persou 
or animal artected by it. Dr. Copland first recom- 
mended the employment of this means of restora- 
tion in cases of poisoning by prussic acid, in the 
number of the London Medical Repository for 
June, I rt25, twelve years since. He moreover ad- 
vised having recourse to the same remedy in cases 
of poisoning by narcotics or substances exerting a 
suddenly depressing influence upon the nervous 
system. Some years after the recommendation of 
this treatment by Dr. Copland, the value of it was 
shown by Dr. Herbst and other physicians in Ger- 
many. 

i Boston Piggery.— About six miles from Boston, 
In West Cambridge, Is the Boston Piggery. At least 
700 hogs are here constantly kept in pork condition, 
entirely on the offal from the dwelling-houses in 
Boston, every one of which is visited in turn by the 
city carts. The offal increases, and the contractor 
calculates that it will be sufficient hereaaer to fatten 
1,000 hogs. He now receives four cart-loads a day, 
and pays the city 3,500 dollars a year, or about 2 75 
dollars a load. He receives three dollars a day for 
what the hogs leave. The city treasury loses 1000 
dollars a year by the operation, and it is said the 
man makes three times that sum. The pig pen is 
on enclosure of fifteen acres, with places of shelter 
from the storm. As the hogs attain their sixe, they 
are slaughtered on the spot,— the fat barrelled up, 
and the lean sold in the city. According to the rule 
in the country? the contractor should furnish each 
family In the city once a year with a spare-rib, for the 
food furnished the piggery.— Springfield Journal. 

The London and Birmingham Railway Partial 
opening of the Line. — On Thursday last, the rail- 
way was opened for the conveyance of passengers 
and parcels between London und Box Moor (24$ 
miles), including the intermediate stations of Har- 
row and Watford, The distance is usually per- 
formed by the first class carriages in less than an 
hour. The fares average about two pence per mile. 

The Supplement to Vol. xxvii., containing Title, 
Contents, Index, &c, Medallic Portrait of his late 
Majesty, and Wyon's Cheselden Medal, engraved 
by Freebairn by Bates' patent machine, is published, 
price Gd. Also, Vol. xxvii., price 9*. 61, 



(W- British and Foreign Patents taken out with economy and despatch; Specifications, Disclaimers, and 
Amendments, prepared or revised; Caveats entered; and generally every Branch of Patent Business 
promptly transacted. 

A complete list of Patents from the earliest period (It Car. II. 1675J to the present time may be examined. 
F et 2s. on. ; Clients, gratis. 

L Offic? ^ 0 V t£tZ d ZT? ed > f ?L the Pr ?IV rietor . ^ W. A. Robertson, at the Mechanics' Magoxin. 
S2^wJ£oOhi^ l " 5 and V* 5 ' Fleet-street.-Sold by G. W M B n'ldV 

Proprietor of the French, Engbsh, and American Library, 55, Une Neuve, Saint AngusVin, ParU 



Digitized by Google 



Mttimxitu' fflwa\int> 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 

No. 729. "SATURDAY, JULY 29~1837. Price W. 



MR. COOKING'S PARACHUTE. 




Digitized by Google 



258 



DISRUPTION* OF 



MR. COCKING S 

• 



PARACHUTE. 



DESCRIPTION OP MR. COCKING B PARA- 
CHUTE, AN© NARRATIVE OF THE 

ASCENT AND FATAL DKSCKNT. - 

M 

Since the days of Garnerin, no one 
han had the courage— temerity we should 
have said — to venture a descent in a par- 
achute, until the present melancholy in- 
stance. Whatever may be our opinion 
with respect to the ultimate success of 
aerial navigation, all will agree with us 
that no useful result could possibly have 
arisen even from the complete success of 
Mr. Cocking^ attempt. 

As considerable interest was excited 
in the public mind by so hazardous an 
enterprize, we employed an artist to 
make a sketch of the balloon and para 
chute at the time of its ascent, which 
our readers will find by referring to the 
description hereafter quoted from the 
Times, and the narrative of Mr. Green, 
he has executed with considerable fidelity. 

The following description is doubtless 
either from the pen of the unfortunate 
experimenter himself, or under his dic- 
tation : — 

Some account of the machine and appara- 
tus which will be employed in the bold ex- 
periment to be made at Vauxhall Gardens 
on Monday next may, perhaps, be interest- 
ing to our readers. 

The only parachute descent ever made in 
this country was that by Monsieur Garnerin, 
about thirty years since ; and it was then re- 
marked by many scientific men present, that 
the great oscillation which took place from 
the moment the machine expanded till it 
reached the earth, must have been attribut- 
able to some defect in the principle of its 
construction- 
Mr. Cocking, a gentleman who has made 
the science of aerostation his study for many 
years, and who has also delivered public lec- 
tures on the subject, was present at Garne- 
rin 's descent, and has since devoted much 
time and labour to discover the errors in 
the parachute then employed. Like all in- 
ventors, he met with numerous failures and 
disappointments, but at length his efforts 
were crowned with success, at least as far 
as experiments could prove ; and we believe 
the circumstance which first led him to 
adopt the form now about to be used, was 
the accidental dropping an umbrella from a 
balcony. 

The umbrella fell the first few feet with 
Ihe handle downwards, but after several os- 
culations its position was reversed, and hav- 
ing become inverted, it fell steadily to the 
ground. 



Mr. Cocking from this 'occurrence felt 
convinced that the proper shape of such an 
instrument was exactly the opjweite to that 
used by Garnerin, and that 'it' should be *a 
convex, instead of a concave surface, pr a 
cone with its apex downwards. " 

Gamerin's parachute was merely made of 
a circular piece of canvass, with cords at- 
tached at short intervals around the outer 
edge, and all coming to one point below, to 
which the car was suspended. Now this 
al together weighed so little, that any com- 
mon balloon was capable of ascending with 
it ; but to keep the new instrument in its 
proper shape, numerous large hoops, wooden 
braces, and a variety of other apparatus, 
were necessary, which rendered the whole 
of so great a weight, that the persevering 
inventor, after all his labours, saw bis models 
lie useless for years. 

On learning the intention of the proprie- 
tors of Vauxhall to build a balloon of extra- 
ordinary dimensions, Mr. Cocking perceived 
an opportunity for introducing his parachute, 
and lost no Hmf> in communicating to them 
his plan. All difficulty was, however, not 
yet removed, for the very natural question 
arose as to what was to become of the bal- 
loon after the parachute should be detached 
from it, the custom having previously been 
to construct one of cheap materials merely 
to serve for the one ascent, and which was 
generally either lost or destroyed, having 
freqnently been blown out to sea, for no 
aeronaut could be found who would under- 
take to ascend and suffer so great a weight 
to be instantaneously separated frost the 
balloon. Mr. Green, however, stated his 
opinion that the object might be accom- 
plished without accident to the aeronaut, 
and removed all difficulty by offering to 
make the ascent himself. All was soon ar- 
ranged ; a new parachute of extraordinary 
dimensions constructed, and Monday, July 
24th, fixed for the experiment. Three hoops, 
the largest of which is 107 feet in circum- 
ference, connected by ten light spars of 
wood, form the frame-work of the machine. 
These are strengthened by a series of small 
lines stretching from the upper hoop to the 
lower, and the whole is covered by a fine 
cloth j the latter consists of twenty-two 
gores,' 59 inches at their greatest diameters, 
and gradually diminishing to 11 inches, 
which, when sewed together, form a cone 
at an angle of 30°. 

The car is of wicker, and its attachment 
to the lower hoop resembles that of the car 
of a balloon, which always retains its per- 
pendicular whatever movement there may 
take place in the machine above. A strong 
rope will descend from the hoop underneath 
the car of the balloon, and, passing through 
an iron ring on the top of the main 
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cord of the parachute, will ascend on tba 
other side, and be made fast to the instru- 
ment commonly used by Mr. Green for 
liberating the balloon. From this a thin 
cord will hang down to the car of the para- 
chute, and thus give Mr. Cocking the op- 
portunity of making the separation at any 
moment he may deem favourable. The sur- 
face exposed to the action of the air is 124 
square yards, and the weight of the appara- 
tus 223 lbs. This, added to Mr. Cooking's 
weight, viz., 170 lbs., give the total of 
393 lbs. ; but it is calculated that the para- 
chute is capable of descending with safety 
with a weight considerably greater, which is 
of course all in favour of the sucoess of the 
experiment. The rate of the descent, m 
nearly as can be calculated, will be about 
10 feet in a second, or six miles and a half 
an hour ; but this will of course, in some 
depend on the state of the atmo- 

From the Morning Chronicle of July 
25 th, we extract the following report of 
the circumstances attending the ascent : 

Vauxhail Gardens were crowded during 
the whole of yesterday afternoon by an im- 
mense assemblage of persons, drawn toge- 
ther to witness the hazardous and, we regret 
io add, fatal experimeut of Mr. Cocking to 
descend from an altitude of upwards of a 
mile in a parachute of his own invention. 
The time fixed for the ascent of the aeronaut 
was five o'clock, but on our entering the 
Gardens at that hour, we found that the 
process of inflation of Mr. Green's Nassau 
balloon was not yet completed. This af. 
forded us an opportunity of inspecting the 
parachute in which Mr. Cocking contem- 
plated his awful descent, and we had some 
conversation with the unfortunate gentleman 
on the principle of his contrivance, and the 
altitude at which he proposed to sever his 
connection with the balloon of Mr. Green. 

Mr. Cocking, who was a gentlemanly 
man, short in stature, and somewhat stout, 
and apparently of the age of fifty-two 
or fifty-three, gave the most obliging 
answers to our queries, and explained that 
his parachute was constructed on a totally 
different plan from that of M. Garnerin. 
The latter he described as of the form of an 
umbrella, closed at the moment of descent, 
but expanded by the atmosphere as it ap- 
proached the earth, and forming a sort of 
canopy over the aeronaut. His parachute, 
on the contrary, was in the form of an um- 
brella reversed, the cavity containing the air 
being turned uppermost, with the view, he 
said, of preventing the oscillation which 
proved so disastrous to M. Garnerin. 

Mr. Cocking expressed by words the ut- 



most confidence in the result of his experi- 
ment. When questioned as to the danger, he 
remarked that none existed for him, and that 
thegreatest peril, if any, would attend the bal- 
loon of the Messrs. Green, mhen suddenly 
relieved from the weight of himself and the 
parachute (about five hundred weight). 

Towards six o'clock, the Messrs. Green 
entered their balloon, which was allowed to 
ascend to an altitude of about forty feet* 
that the parachute might be brought directly 
under it, and securely fixed. It was seven 
o'clock before all the preparations were com- 
pleted, at which time the whole apparatus 
was distinctly visible to every one in the 
Gardens. Considerable impatence had been 
manifested at the long delay which had taken 
place ; but as the position of the parachute 
became more clearly defined, a general clap- 
ping of hands expressed the joy of the mul- 
titude. Another half hour passed away, 
during which time Mr. Cocking was en* 
gage I in earnest conversation with several of 
his friends. The band of the Surrey Yeo- 
manry suddenly struck up the national an- 
there, which being considered the signal for 
the cords to be loosened, a loud huzza pro- 
ceeded from the Gardens, and was re-echoed 
by the impatient mob outside. At this mo- 
ment, a tube or pipe of linen was lowered 
by the Messrs. Green from the car of their 
balloon through the orifice in the parachute, 
and past the basket in which Mr. Cocking 
was to sit. This was for the conveyance of 
the ballast it is found necessary to discharge 
on the ascent of the balloon, and which, if 
it had been thrown out in the usual manner, 
would ha\'e lodged in the parachute. All 
the preparations having been completed, 
Mr. Cocking (having previously stripped off 
his coat as too cumbersome, and put on a 
light jacket) stepped into the car amid the 
acclamations of the company. Some of his 
friends offered him a glass of wine, which he 
drank, and having shaken them all cordially 
by the hand, little knowing that it would be 
the last time, the cords were loosened* and 
the balloon and its attendant parachute 
mounted into the heaarens amid the renewed 
cheering of the crowd. The early part of 
the afternoon had been remarkably fine and 
clear, but about this time (half past seven) 
the sky had become somewhat overcast, and 
a breeze had sprung up. No apprehensions, 
however, were entertained, and the scene at 
that moment was as gay and cheerful as it 
is possible to imagine. Above was the 
majestic balloon, salting rapidly aloft, its 
inmates waving their flags in triumph ; be- 
low was the gaily dressed multitude, mixing 
their acclamations with the music of the 
band, and clapping their hands to the ad» 
venturous voyagers, little dreaming that tbs 
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death-hour of the principal actor in the 
scene was rapidly approaching. The bal- 
loon had hardly attained an altitude of two 
hundred feet when the tube destined for the 
escape of the ballast from the car above, de- 
tached itself by some means or other from 
the basket of Mr. Cocking, and floated like 
a riband in the air. 

We have since been favoured by an eye- 
witness with the following particulars of the 
fatal result : — Mr. R. Underwood, of Re- 
gent-street, followed on horseback in the 
direction taken by the balloon, to witness, 
if possible, the descent of the parachute, 
and from that gentleman we have learned 
the melancholy details which follow. Mr. 
Underwood was in ' the neighbourhood of 
Blackheath when he saw the cord which 
attached the parachute to the car severed. 
The parachute, thus left to itself, descend- 
ed with the utmost rapidity, and swayed from 
side to side in the most fearful manner. Mr. 
Underwood anticipated the worst. In a few 
seconds, the dreadful oscillations still con- 
tinuing, the basket which contained the un- 
fortunate aeronaut broke away from the 
parachute, and Mr. Cocking was precipitated 
to the earth from a height of several hundred 
feet. Mr. Underwood immediately spurred 
his horse, and arrived in a field near Lee, 
where several labourers had picked up the 
parachute. They would not believe that a 
man had fallen with it, but on Mr. Under- 
wood's explanations, and an offer of five 
guineas to whoever should find the body of 
Mr. Cocking, they commenced a diligent 
search. After traversing four fields they 
heard groans proceeding from a field called 
Burnt Ash, near Lee, and on going in that 
direction, they found the unfortunate Mr. 
Cocking literally dashed to pieces I and just 
as they were loosening his cravat, he breath- 
ed his last in their arms. 

We now take up Messrs. Green and 
Spencer's narrative (from the Times of 
July 26th), which is exceedingly interest- 
ing. 

In consequence of the sad and fatal catas- 
trophe which has befallen the late Mr. 
Cocking, I feel myself, called upon to com- 
municate to the public the whole of the par- 
ticulars of my ascent with the Vauxhall Bal- 
loon, taking up with me Mr. Cocking in his 
parachute. The inflation commenced about 
12 under the able direction of Mr. Hutchin- 
son, the engineer of the London Gas Com- 
pany, and was completed by five o'clock. 
Prior to the parachute being attached to the 
balloon I caused a trial to be made with the 
view of ascertaining whether the buoyancy 
of the latter was sufficient to carry up the 
former with safety. The result of this trial 



was, after some arrangements with respect 
to the ballast, of which I was compelled to 
give out about 6501b. in weight, had been 
effected satisfactorily. The abandonment of 
this large quantity of ballast I found to be 
absolutely requisite in order with safety to 
commence the ascent. The balloon was then 
allowed gently to rise a sufficient height to 
be conveyed over the parachute ; but in con- 
sequence of the great and unavoidable delay 
which was necessarily caused in affixing the 
two machines, the gas in the former became 
very considerably condensed, from a reduc- 
tion of temperature. It, thereupon, became 
a matter of compulsion that 1 should get 
rid of 1001b. more of ballast, which I emptied 
out of the bags through a tube, constructed 
of canvass, and about fifty feet in length. 
The object in having this tube was, that any 
ballast I might deem it advisable to throw 
out during our voyage should take such a 
course as would entirely clear the broadest 
expanse ^of the parachute. The connexion 
between the balloon and the parachute was 
at length completed by the rope of the latter 
being made fast to the liberating iron by 
which Mr. Cocking was to free himself from 
the balloon. 

It is but justice to myself I should here 
State, that I had on several occasions ex- 
pressed my determination not to liberate the 
parachute from the balloon, upon the ground, 
setting aside any other consideration, that I 
might select a moment for severance when 
Mr. Cocking was not altogether prepared or 
ready for his descent, and therefore if any ac- 
cident were to accrue to him, that I of course 
should be regarded as the responsible party, 
to whom blame would naturally attach. 

Mr. F.Gye, every thing being in readiness, 
about 25 minates to eight o'clock, gave the 
signal for the whole of the apparatus to be 
released from its trammels, and we instantly 
rose very steadily, taking an easterly course. 

Mr. Cocking always desired that we should 
ascend to an elevation of 8,000 feet, about 
one mile and a quarter, at which height he 
proposed to detach himself from the balloon, 
and commence his descent. Finding, there- 
fore, that our upward progress was very 
slow, I requested Mr. Spencer to discharge 
some more ballast, and he accordingly threw 
the contents of a bag weighing 201b. through 
the tube already named. This proving of 
little avail, I directed a second and then a 
third bagful to be got rid of by the same 
means. 

At this period we were floating over the 
Surrey Zoological-gardens, at an elevatum 
of about 2,000 feet. It was at this moment 
that a portion of the lower end of the ballast- 
tube became detached, a circumstance which 
was caused by the occasional swinging to 
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and fro of the parachute. This accident led 
to the inconvenience which I had foreseen 
some days before the ascent, and which led 
to the adoption of the tube, and of that of 
rendering it extremely difficult for us to 
discharge the ballast without its falling into 
the parachute. 

Our inability to do this as we were then 
situated I communicated to Mr. Cocking, 
adding that under the circumstances it was 
impossible for us to rise any higher unless 
we were to attempt to throw the ballast in 
bags beyond the outer spread of his machine, 
a course of procedure which we considered 
to be attended with much danger to any 
person who might chance to be beneath, but 
that we would, if he wished it, make the ex- 
periment as soon as we had cleared the 
houses. Mr. Cocking replied " Very well, 
it is of no consequence ; if you think I have 
time to rise as high as I want, and to des- 
cend before dark/' I remarked, " I think 
you have; and you will then also have a 
more open country for the descent." We 
now continued to glide along guided by the 
pleasure of the wind at nearly the same ele- 
vation until we had cleared all buildings. 
During this time Mr. Spencer and myself 
were busily engaged in dividing our ballast 
into small parcels, so that we might be able 
to throw them over without injury to the 
parachute. 

As soon as we found that we had arrived 
over the fields, and presuming that no danger 
could arise from the falling of the ballast, 
we quickly began to relieve ourselves of that 
essential commodity. In doing this our 
anxiety respecting any of it lodging in the 
parachute was much relieved by finding that 
that machine continually swung backwards 
and forwards, evidently occasioned by the 
operation of the currents through which we 
passed, so that we were enabled without any 
difficulty to cast away the bags without da- 
mage to the vehicle immediately below us. 
We continued to discharge ballast until we 
had lessened our quantity by 501b., in addi- 
tion to that already sent over. The balloon 
now began to rise, and soon entered a tier of 
clouds, when we lost sight of the earth. So 
great, however, was the resistance offered by 
the parachute to this denser atmosphere that 
we were again obliged, in order to attain the 
elevation Mr. Cocking pressed for (that gen- 
tleman considering that the greater the dis- 
tance he had to fall, the greater would be 
the atmospheric pressure under the para- 
chute, and therefore the easier descent) to 
rid ourselves of 4001b. more ballast, and 
even then, we only arrived at the height of 
5,000 feet, which is a trifle less than a mile. 

We were still 3,000 feet lower than Mr. 
Cocking** desired elevation. 



44 Whilst these operations were going on; 
Mr. Spencer and myself held a conversation 
with our appended neighbour and friend, 
'which was entirely confined to the progress 
we were making upwards, Mr. Cocking ma- 
nifesting much anxiety, aud Wishing to be 
informed how we were rising, requesting to 
to know when every additional elevation of 
500 feet was accomplished. 

As soon as we had attained the height of 
5,000 feet I told him that it would be im- 
possible for us to get up as high as he de- 
sired in sufficient time for him to descend 
by the light of day. Upon this Mr. Cock- 
ing said, " Then I shall very soon leave you ; 
but tell me whereabouts I am?" Mr. 
Spencer, who had a few minutes before 
caught a glimpse of the earth, answered, 
44 We appear to be on a level with Green- 
wich." I then asked him if he felt himself 
quite comfortable, and whether he found that 
the practical trial bore out the calculations 
he had made ? Mr. Cocking replied, 44 Yes ; 
I never felt more comfortable or more de- 
lighted in my life." Shortly afterwards Mr. 
Cocking said, 44 Well, now I think I shall 
leave you." I answered, 44 I wish you 
a very good night and safe descent, if 
you are determined to make it, and not to 
use the tackle." 

I should here observe, that with an anx- 
iety to prevent any accident arising in the 
event of the violence of the wind rendering 
it impossible for a descent to be attempted, 
an apparatus had been constructed under the 
direction of Mr. F. Gye, to afford us the 
facility of assisting Mr. Cocking to haul 
himself up into the car of the balloon, and 
that this is the tackle to which I thus alluded. 

Mr. Cocking to this quesfion made no 
other reply than 44 Good night, ^Spencer ; 
good night, Green." 

At this iustant I desired Mr. Spencer to 
take fast hold of the ropes, and like myself 
to crouch down in the car. In consequence 
of being compelled to keep hold of the valve 
line, of course I had but one hand which 
was available for the purpose of safety. With 
that hand, fortunately, in the perilous situa- 
tion into which we were speedily thrown, I 
was able to maintain my position. 

Scarcely were these words uttered before 
we felt a slight jerk upon the liberating iron, 
but quickly discovered, from not having 
changed our elevation, that Mr. Cocking had 
failed in his attempt to free himself. Another 
but more powerful jerk ensued, and in an 
instant the balloon shot upwards with the 
velocity of a skyrocket. 

The effect upon us at this moment is al- 
most beyond description. The immense 
machine which suspended us between 44 hea- 
ven and earth," whilst it appeared to be 
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forced upwards with terrific violence and 
rapidity through unknown and untravelled 



regions, 



the howlings of a fearful 




hurricane, rolled about as though revelling 
in a freedom for which it had long struggled, 
but of which until that moment it had been 
kept in absolute ignorance. It at length, as 
if somewhat fatigued by its exertions, gra- 
dually assumed the motions of a snake 
working its way with astonishing speed 
towards a given object. During this fright- 
fal operation, the gas was rushing in tor- 
from the upper and lower valves, but 
particularly from the latter, as the 
of the atmosphere through which we 
Were forcing our progress pressed so heavily 
on the valve at the top of the balloon as to 
admit of comparatively but a small escape 
by that aperture. 

At this juncture, had it not been for the 
application to our mouths of two pipes lead- 
ing into an air-bag with which we had fur. 
nished ourselves previous to starting, we 
must with within a minute have been suf- 
focated, and so, but by different means, 
have shared the melancholy fate of our 
friend. 

This bag was formed of silk, sufficiently 
capacious to contain 100 gallons of atmos- 
pheric air. Prior to our assent the bag was 
inflated, wkh the assistance of a pair of bel- 
lows, with 50 gallons of air, so allowing for 
any expansion which might be produced in 
the upper regions. Into one end of this 
bag were introduced two flexible tubes, and 
the moment we felt ourselves to be going up, 
in the manner just described, Mr. Spencer, 
as well as myself, placed either of them in 
our mouths. By this simple contrivance We 
preserved ourselves from instantaneous suf- 
focation, a result which must have ensued 
from the apparently endless volume of gas 
with which the car was enveloped. The gas, 
notwithstanding aU our precautions, from 
the violence of its operation on the human 
frame, almost immediately deprived us of 
sight, and we were both, as far as our vi- 
sionary powers were concerned, in a state of 
total darkness for between four and five 
minutes. 

As soon as we had partially regained the 
use of our eyes, and had somewhat recover- 
ed from the effects of the awful scene into 
which, from the circumstances, we had been 
plunged, our first attention was directed to 
the barometer. I soon discoved that my 
powers had not sufficiently returned to 
enable me to sea the mercury, but Mr. 
Spencer found that it stood at 13-20, giving 
an elevation of 23,384 feet, or about four 
miles and a quarter. 

I do not conceive, from the length of 
time I had been liberating the gas, 



was any thing like our greatest altitude for 
we were evidently effecting a* rapid descent. 
This impression is corroborated by a rough 
calculation, which leads me to believe, know- 
ing tbe customary rate at which the gas makes 
its escape, taken in consideration in conjunc- 
tion with the length of time I had been pat- 
ling the valve-line, that we had lost at 30,000 
feet of gas, or 180,000 gallons, a total of 
5,000 feet more than my own baUoon will 



It may be regarded as somewhat surprising 
that not a larger quantity had evaporated, 
especially when* the sue of the valves are 
considered, that at the top being nearly three 
feet in diameter, whilst the one at the ueck 
of the balloon is upwards of two feet. 
The reason, however, is easily pointed out. 
The extreme rapidity with which we as- 
cended, coupled with the consequent pres- 
sure of the atmosphere on the upper part 



escape from the top valve. The same cause 
also forced an extraordinary emission from 
the opening at the neck, and I am decidedly 
of opinion, had it not fortuitously happened 
that the proprietors permitted this latter 
vatve to be increased from 18 to 25 inches in 
diameter, that the baUoon must have hurst, 
and my companion as well as myself, been 
hurled headlong into eternity. 

As I have stated, we were now rapidly on 
the descent, having got rid of all tbe unusual 
annoyances to which I have referred ; and 
finding that we were proceeding downwards 
with the ordinary calmness and steadiness, 
althoiigh with much speed, we hastened to 
empty two tin vessels of Water which we had 
taken up for the purpose, and to charge them 
with the atmospheric air through which we 
were then descending. Our desire was to 
effect this object at our greatest altitude, but 
from the circumstances wlueh I have detailed 
we were unable to accomplish that end, and 
when the vessels were filled, the mercury in 
the thermometer had ascended to 17-50, or 
an elevation of 1 6,632 feet, about three miles. 

When we lwd accomplished this matter, 
finding ourselves suffering severely from cold, 
we referred to the thermometer* which stood 
at 28, four degrees t>ek)w the freezing point. 

We were at this period apparently about 
two miles and a half above a dense mountain 
of clouds, which presented tbe appearance of 
impenetrable masses of dark marble, whilst 
all around us were shed tbe brilliant rays of 
the setting sun. We continued to descend 
with great rapidity, and as we approached 

ed. At this time so large had been our loss 
of gas, that the balloon, instead of present- 
ing to our sight its customary rotund and 

widely. 
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like a comparatively small parachute, or 
half dome, without any aperture in its centre. 
We had parted with at least one-third of our 
gas, and were as far beneath the balloon it- 
self as 50 or 60 feet. 

Recollecting the late hour at which we 
quitted Vauxhall, I now began to be anxious 
about the time, and on applying to Mr. 
Spencer, ascertained that it wanted not more 
than a quatter to 9 o'clock. From this 1 
was aware, notwithstanding in our then po- 
sition we were blessed with a magnificent 
hght, that on emerging below from the 
ckrads darkness would have assumed her sa- 
ble hue over the earth, and that we shonld 
have much difficulty, therefore, in ascertain- 
ing the nature and character of the country, 
supposing us to be over the land, on which 
we must effect our final descent. I, conse- 
quently, became extremely anxious to make 
our way through the clouds as quickly as 
possible, which having done we proceeded, 
until we had reached within some 300 feet of 
the ground, when we found it requisite, from 
our inability to ascertain the nature of the 



rng the appearance of thick woods, to cast 
•ut every article of ballast and moveable 
matters, even to ropes and empty ballast- 
bags, in order to prevent us from coming in 
contact with what was supposed to be trees. 
After calling out for some time, and hanging 
out the grapnel, we heard voices in reply, 
and the parties speedily drew us to a safe 
place of landing, which proved to be close to 
the village of Offham, near Town Mailing, 
Seven miles west of Maidstone, and 28 from 
London. 

The balloon was packed, and conveyed in 
a cart to Town Mailing, where we were most 
hospitably treated and provided with beds by 
the Rev. Mr. Money, who, singular to re- 
late, informed me that he is the son of Ma- 
jor Money, the aeronaut, who, on the 23d 
July, 1785, ascended from Norwich, audfell 
into the sea 20 miles off Lowestoff. 

At half-past ten o'clock this morning we 
quitted Town Mailing, and it was not until 
our arrival at Wroth am, at which place I in- 
quired whether they had heard where Mr. 
Cocking had descended, that I became ac- 
quainted with the unexpected and melan- 
choly result of his experiment. 

I trust it is needless for mc to say, how 
deeply the feelings of Mr. Spencer and my- 
self were harrowed up by the said intelli- 
gence thus conveyed to us. 

It is only due to the late Mr. Cocking I 
should add, that throughout the whole of 
our voyage, up to the moment when he 
released himself from the balloon, he dis- 
played the greatest courage and fortitude, 
and the expression of his features, and the 



light and joyous, although earnest way, in 
which he made his inquiries and conversed 
with us, manifested his great satisfaction 
that at length a theory to which he had de- 
voted the last 25 years of his life was about 
to be triumphantly put to the test. 
We were up about one hour and twenty 

Individually my opinion was, that hav- 
ing withstood the difficulties and severe 
pressure of the atmosphere in its ascent, 
Mr. Cocking's parachute would aeeomplish 
its descent with perfect safety." 

Having disposed of the valuable state- 
f Mr. Green, (adds the Time»,) we 
now proceed to a brief account of circum- 
stances connected more immediately with 
the unfortunate victim. 

When Mr. Cocking, who by. profession 
we understand was an artist, and a man 
deeply practised in scientific matters, and 
about 60 years of age, made the proposal 
to the Messrs. Gye to come down in a pa- 
rachute, he produced calculations, which 
he said, and we believe with truth, had 
received the sanction of several highly 
scientific gentlemen, (among others, Mr. 
Faraday has beenjmentioned, ) demonstrat- 
ing that such an "experiment would be at- 
tended with success. A careful examination 
of these calculations corroborated the state- 
ment, and directions were given that every 
order Mr. Cocking gave with a view to the 
perfect construction of the machine should 
be instantly acted upon. Accordingly many 
hands, male as well as females, have been 
hard at work for some weeks. Various 
alterations, at the suggestions of Mr. F. Gye 
and other scientific friends, were made 
during the progress of manufacture, with a 
view to its increased strength, but Mr. 
Cocking's cry out was, 'Don't let me have 
it so heavy,' and even at almost the last 
moment he expressed himself as fearful lest 
the ropes were too cumbrous. Mr. F. 
Gye and the proprietors of the gardens 
were most anxious that the tin tube circlo 
at the expansion of the parachute should 
have been constructed of materials similar 
to those of which the hoop to the grand 
balloon is composed, but Mr. Cocking was 
resolute in his objection, on the ground that 
that it would be too heavy. 

It is evident from the marks in the bas- 
ket in which Mr. Cocking stood, that he 
must have remained in it until he reached 
the earth. This conviction is also borne 
out by the injuries apparent on the body of 
the deceased. The whole of the ribs ap- 
pear to be broken or displaced ; in addition 
to the cut over the right eye, and the dislo- 
cation of the ancle, the whole of the skin 
around the neck is likewise exceedingly 
discoloured, as though the effect of a heavy 
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fall. When his friends wont into the room 
in which the body was lying, it was with 
difficulty that the features could be recog- 
nized, although they did not display any 
distinct hurt except that above the eye. 

We regret to say that the landlord of the 
inn at which the body lies was guilty of a 
violation of the ordinary forms of decency, 
by admitting the public to view the re- 
mains of the unfortunate gentleman, as well 
as the parachute, at 6d. a-head, and that 
when he was remonstrated with by Messrs. 
Gye, he defied them to prevent his doing 
as he pleased in his own hotise. One con- 
sequence of this eourse of conduct has been, 
that many parts of the parachute have been 
taken away by the curious, so that it will 
offer but very imperfect evidence to the 
jury Ultimately an order was procured 
from a magistrate to restrain a continuance 
of this conduct. 



ANOTHER DISCOVERER OF AERIAL 
NAVIGATION. 

Sir, — That truly important and inter- 
esting subject, aeronautics, has latel«* and 
deservedly occupied a large share of your 
pages, and has made great advancement 
from the remarks of the numerous cor- 
respondents of your valuable and widely- 
circulated work. Among the most valua- 
ble suggestions on this subject are those 
proposed by Sir Geo. Cayley, to whom 
the science is greatly indebted, and to 
whom I have to return my grateful ac- 
knowledgments for the assistance I have 
derived, from the remarks contained in his 
paper on aerial navigation published in 
your 708th number, through which I 
nave been led to the study and farther 
improvement of the science. Your last 
number contains a letter from P. P.C.R., 
who is justly of opinion that balloons em- 
ploye" d as vehicles of conveyance " from 
one specified place to another," should 
have the motive force directed from the 
body of the balloon. I have recently ma- 
tured a scheme in which I have secured 
this desideratum, together with the per- 
fect command and facility of steerage in 
every direction. I have likewise provi- 
ded for ascension and descension without 
the expenditure of gas or discharge of 
ballast. I have, in fact, the power of 
propelling my aero-vessel in any direction 
from one place to another, against the 
atmospheric current. After having se- 
cured to myself the advantages of the pe- 
cuniary benefits that may result from my 
improvements, the discovery will be made 



public. Should P. P. C. R. or others of 
your interested correspondents be desi- 
rous of obtaining further information on 
the subject, I shall be willing to afford it 
as far as is consonant with my interest 
and safety. This science, if carried into 
active and effective operation, would be 
truly beneficial to mankind. The boon 
would be invaluable ; man would then 
be in undisputed possession and domin- 
ion over earth, air and water. The mer- 
chant will be greatly benefited in the 
speedy and safe transmission of commer- 
cial correspondence. The statesman will 
avail himself of the means which it af- 
fords, in the facility of foreign communi- 
cation, and dispatch of orders. The 
traveller and man of science will be as- 
sisted vastly in the exploration of un- 
known lands, whether in the regions of 
the scorching tropics or in the chilling 
ice-bound poles The barren and inhos- 
pitable desert, with its parching sands, 
its deceptive mirage, and its overwhelm- 
ing simoom, will oppose in vain these 
hitherto alarming and sometimes fatal 
stops to the enterprising journeyer. The 
gloomy, savage, and intricate forest will 
offer no obstacle — mountain, flood, or 
morass will raise no barrier. The un- 
bounded ocean may be traversed and di- 
vested of its terrors from rock or shoal, 
and the impenetrable and gigantic ice- 
berg, in its adamantine chains, will resist 
no longer the persevering and trium- 
phant march of man. The future tra- 
veller will be disburdened of those dan- 
gers and terrors, and privations of every 
shape to which those former searchers 
after knowledge were subjected. We 
have now arrived at the era in which 
aeronautics will take a most prominent 
and useful seat amongst the sciences. 

Pneumodoiptoros. 

July 24th, 1837. 

YORK CEMETERY CARRIAGE. 

Sir, — I observed with much interest 
in your 722d number, Mr. Croft's design 
for combining a hearse and mourning- 
coach. My attention was drawn to the 
subject about six months ago, in conse- 
quence of the formation of a public ce- 
metery in York, which being at a consi- 
derable distance from some parts of the 
city, suggested the idea of a carriage for 
the use of the poor. 

The accompanying drawing is of i 
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carriage drawn by one horse, manufac- in this city, from a sketch which I laid 
turedby Messrs. Morley, coach-makers, before the committee of the cemetery. 





One of its members suggested that the 
body should be placed before the car- 
riage instead of under it ; and another 
design was made very similar to Mr. 
Croft's, (but much plainer.) The width, 
however, was thought too great for our 
narrow streets, and the original design 
was adopted, which if you think worthy 
of a place in your valuable Magazine, is 
much at your service. 
The carriage cost £45 ; the Company 



propose charging the poor 3s. for the 
use of the carriage and horse, and 6s. to . 
those in better circumstances, who choose * 
to avail themselves of it. The carriage 
will contain six or eight persons, and 
there is room for the undertaker on the 
box. 

I remain your obedient servant, 

J. P. Pritchett, 
Architect. 

York, July 12th, 183T. 



NAUTICUS's ASTRONOMICAL QUE8TI0N. 



Sir, — I have to thank you for your 
kind insertion of my last, and also your 
correspondent Nautilus for his equally 
kind offer to gratify my request. My 
wish to trespass as little as possible on 
your valuable pages, alone prevented my 
inserting the formula I wished to have 
put into familiar rules ; perhaps you will 
permit me to do so now. Dr. Tiarks, in 



his paper on determining the time by 
observations of two stars when in the 
same vertical, says, " The moment when 
the pole star and any other star during 
the period of its inferior revolution are 
in the same vertical, may be ascertained 
in the following manner: — Let 1=» co- 
latitude of the place of observation, d 
polar distance of the pole star /?, D that of 
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the other star S a, difference of right as- 
cension of the same stars, t the angle Z P 
p, or the time elapsing from the upper 
passage of the pole star to its being on 

the same vertical with the other star S ; P 
being the pole, and Z the zenith ; the 
angle Z being the same in the two tri* 
angles, Z P p and Z P S, in which we 
haveZP = f; ZP p=tj Pp T dj ZPS 



= / + o; and P $ 
equations: tan Z 



D; we have these 
sin t , tan d 

tan d 



gin/— C08/.C08 t 

sin«+a)tanD ■ 

J^oe T. cos^-f^teiTD^ wh,ch 

/ may be determined." They give sin I . 

(sin (f+a) tan 1>— sin t . tan aj — cos I . 

. sin /*fa sin / 
tand.tanDs.naor-^ 

sin a 



tan /' 

I cannot but feel anxious for Nauti- 
lus's promised rules from the above for- 
mula, as I find the practical part of the 
problem extremely easy, not only with a 
transit, but with any instrument of simi- 
lar construction. 

On the evening of the 1st of July, in 
latitude 51° 40', with a small theodolite, 
I found Capella passed vertically under 
Polaris, at 17 h. 17 min. 25 sec. siderial 
time ; may I request Nautilus to take this 
as an example, and shew the error of my 
clock at the above time ? I had not for 
some weeks verified it by a transit obser- 
vation, but I believe it was not very wide 
of the truth. The polar distance of Ca- 
pella on that day was 44° 10' 26", and of 
Polaris 1° 33' 47*', their difference of right 
ascension 4* 3' 35". Nautilus will per- 
ceive that this method of procuring the 
time is very similar to the one he has 
pointed out, and that when I said I could 
make the observation in a few minutes, 
]t of course meant that I had before 
roughly calculated the time, and adjust- 
ed the instrument. As soon as the lower 
star appears in the field of the telescope, 
I bring the centre wire accurately to bi- 
sect the pole star, and examine tne axis 
by the level ; as neither want much cor- 
1 rection, I find I have plenty of time for 
this purpose before tne passage of the 
lower star. Dr. Tiarks observes, that 
where extreme accuracy is required, the 
time elapsing between the two passages 
may be noted and allowed for, but for 
ordinary purposes this does not seem to 
be necessary. 



' I am sorry to notice, Mr. Editor, a 
snappish pettulance in some of your cor- 
respondents, which I am sure they would 
not indulge in, if they knew the effect it 
generally produces in the minds of your 
readers, an effect by no means favoura- 
ble to them. Though no mathematician 
myself, • I have had much intercourse 
with many, and I have always found 
those the most eminent and profound, 
who shewed the least arrogance or dis- 
position to cavil at the real or supposed 
blunders of others. Surely, the kind- 
ness of Nautilus did not call for the 
rebuke obtruded by O. N., page 102, 
merely because I had not given some 
particular latitude and' longitude in my 
question. The latiude certamly is a pro- 
minent part in the formula, but I only 
wished for a general rule, and an exam- 
ple for any latitude, and so, no doubt, 
Nautilus understood me. 

I am, Sir, 

Your very obedient servant, 

Nauticds. 

July 17th, 

STEAM-BOILER EXPLOSIONS. 

Sir,— From the numerous instances in 
which steam-boiler explosions have taken 
place, when the metal has to all appear* 
ance been good, it would appear that the 
question of such acccidents does not rest 
more upon the weakness of the material, 
than the malformation of the boilers, as 
suited for purposes of safety. The state- 
ment given in your Magazine vol. xxi, 
p. 84, of the explosion of the boilers in 
the steam-boat New England, first in- 
clined me to this opinion, which recent 
facts have tended to establish. The sub- 
ject demands consideration, and the sug- 
gestions of Y Z, p. 213, will, it is to be 
hoped, elicit further remarks upon this 
important topic. 

For Marine purposes, boilers are fre- 
quently made with a large portion of Jlat 
surface, presenting an extended area to 
the pressure of the steam and water, 
whereby the strength of the metal is 
placed at the greatest possible disadvan- 
tage. This was particularly the case 
with the boilers of the New England be* 
fore alluded to, the £nds of which were 
flat, and therefore Ur suited to sustain 
any great pressure. The external sup- 
port they may have received from the 
material in which they 
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though insufficient to resist the pressure 
upon it by the yielding plates, might 
have given an upward direction to the 
force at the time of explosion, by which 
the upper arch became inverted and fold- 
ed over, producing the consequences that 
ensued. 

In other boilers, and to give greater 
strength to the metal, the bottoms and 



convex surface to the pressure of the 
steam and water ; but experience ha.s 
uroved that this form is also defective. 
The great area exposed to the power is 
sueh, that the parts which have to sus- 
tain the aggregate, viz. the angles, are 
generally found to give way, or else the 
plates are crushed in the direction of their 
lengths, or line of the greatest pressure. 

If I may be allowed to offer an opinion 
upon the subject, it is that the form of 
all steam-boilers should be such, that the 
power within should act entirely in a line 
with the cohesive strength of the metal. 
1 have seen calculations upon the sub- 
ject, and found them to rest entirely 
upon this, though at the same time the 
form of the boiler was such, that the 
pressure within acted more upon the 
transverse than the cohesive power of I 
sistance. 

There is no form better suited 
the spherical, but for com 
lindncal may be as advantageously ap- 
plied. Our rail-road engineers have af- 
forded us proofs of their superiority and 
perfect safety. The boiler lately patent- 
ed by Mr. Symington, (p. 2 18,) demands 
attention in this respect, and though the 
circumstance of its safety is not there no- 
ticed, I cannot but think this is one of 
the greatest claims it has to superiority. 
I could wish to have seen the ends more 
convex ; there is no reason why they 
should not be so. I have not the honor 
of knowing Mr. S., nor have I any further 
interest in the invention than what arises 
from its affording greater safety to the 
lives of all who embark with so powerful 
an agent as steam. The discerning will 
not fail to encourage so essential an im- 
provement in the service of navigation. 

I romain, Sir, yours respectfully, 

James Woodhouse. 

Kilburn, July 8, 1837. 




BOILER8, EVER 
SXPLOSION ? 

Sir, — It is now about one hundred and 
thirty-eight years since steam was Intro- 
duced as a mechanical agent by Captain 
Savery ; and yet, as appears from the 
frequent explosions of boilers which take 
place, and the conflicting opinions which 
are given as to the immediate cause of 
these melancholy events, the exact na- 
ture of this power is not properly un- 
derstood, ana more especially by those 
who are entrusted with its management. 
From the difficulty of conceiving that 
the power of mere steam is adequate to 
renu a strong new boiler, and to scatter 
the fragments in every direction to con- 
siderable distances, an opinion seems to 
be rapidly gaining grotiud that we are 
to ascribe these disastrous events to the 
formation and explosion of gases within 
the boiler. Now this opinion is either 
correct or otherwise. If the opinion that 
gases are formed within the boiler be 
correct, then the causes and manner of 
their formation ought to be investigated 
by competent persons without delay, that 
some means may be devised whereby we 
may be enabled to provide against the 
recurrence of these awful disasters. If, 
on the other hand, this opinion is found- 
ed in error, the sooner it is exploded the 
better, as by looking to many causes 
our attention is diverted from the real 
source of the evil, and thereby the danger 
increased instead of diminished. 

Looking at the very elaborate experi- 
ments of the Franklin Institute, I must 
confess that I am somewhat sceptical 
with respect to this new doctrine. The 
experimental boiler of the Institute was 
in precisely that condition, which is sup- 
posed to be most favourable to the decom- 
position of water. Yet the experimenters 
were unable to effect the formation of hy- 
drogen, and therefore, they came to the 
conclusion, — and that conclusion has 
gone forth to the world, that no gas is 
generated under the supposed circum- 
stances. Now, although the experiments 
of the Franklin Institute are undoubtedly 
entitled to the highest respect, we must 
still bear in mind, that even with the 
utmost care and vigilance, aided b> all 
the lights of modern science, there is 
still a possibility of error,— some trivial 
circumstance which escapes observation 
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at the time, may vitiate an experiment, 
or even a series of experiments, and thus 
render them entirely valueless, as prac- 
tical guides to the engineer. If it be a 
fact, that gases are formed within the 
boiler, and that we, reposing in con- 
fidcnce upon the conclusion of the 
Franklin Institute, neglect to seek out, 
and apply the requisite precautionary 
measures, we must expect at intervals a 
recurrence of these fatal explosions. 

This is a subject of too much import- 
ance to be suffered to remain in its pre- 
sent obscure and embarrassed state. The 
The capital invested in steam-engine 
machinery, in England alone, amounts 
to many millions sterling, and from all 
appearances is likely to be extended in- 
dlnnitelv. The truth is, that steam 
power is too valuable to be given up, 
whatever disaster may ensue from its 
mismanagement ; it therefore behoves us 
to exert all our means to obtain the 
complete mastery of this powerful agent. 
It appears to me, as the Mechanics* Ma- 
gazine passes under the eyes of nearly 
all the engineers in the United Kingdom, 
as well as those of other countries, that 
through the medium of its pages a body 
of facts, deduced from actual practice, 
and not from experiment, might be col- 
lected, by which we should be enabled 
to arrive at satisfactory conclusions- 
It may be proper here to remind the 
proprietors of steam vessels in particular, 
that their interests are deeplv involved 
in the matter. It is expected:, I under- 
stand, that a bill will be brought into 
Parliament to prohibit the further use of 
sheet-iron boiler, in steam vessels, in con- 
sequence, it is said, of iron decomposing 
the water, and generating hydrogen gas, 
thereby causing violent explosions. No- 
thing but copper boilers will be allowed, 
which, from tneir additional cost, unless 
they do in reality afford an adequate 
security, must be considered an unneces- 
sary tax upon the proprietors of steam 
vessels. 

I should be glad to see the subject 
canvassed in the pages of the Mechanics 1 
Magazine, and would particularly re- 
commend it to the notice of your able 
and intelligent correspondents. 

Yours, &c, 

An Engineer. 

Limchouse, July, 1837. 



ettrick's thermometer for 
chemical purp08e8. 

Sir, — In the year 1824 requiring a 
thermometer for ascertaining the heat 
of caustic liquids, the following wa» 
constructed at the time ; being then un- 
acquainted with the common one that 
folds back. As this is a decided im- 
provement upon it, I shall be obliged by 
your inserting it in the Mechanics' Mag- 
azine. 

Fig. 1, is an edge, and Fig. 2, a front 
view. A B the glass' thermometer, 

Fig. 1. Tig. 2. 
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eliding through two pieces of brass CD 
having screws £ F on the other side, for 
tightening the glass : a small piece of 
cloth should be applied under tne glass 
at those places. Ine scale may be divi- 
ded as is commonly done, i. e. beginning 
the divisions of the scale, when the ther- 
mometer is quite up : or, the scale may 
be marked, the divisions being com- 
menced when quite down; but, the 
better way would be, to divide it both 
ways. 

Yours &c. 

W. Ettrick. 



WOODHOU3B 8 ROTARY ENGINE 
INVENTED BY BEALE. 

Sir, — I hasten to inform you that Mr. 
Woodhouse has been anticipated by me in 
every particular of his rotary engine, and 
in a mechanical point of view, in a very 
superior manner. I long since construc- 
ted an engine on the same principle, of 
ten horse power weighing 2 cwt., which 
a boy could move, by the force of his 
lungs ; and I myself have, with my breath 
propelled a model weighing 60 lbs. at 
the rate of 70 revolutions per minute; 
if I recollect rightly Mr. Maugham of 
the Gallery of Practical Science saw me 
do this considerably more than a year 
ago. I also beg to refer Mr. Woodhouse 
to my patent of the 25th February, 1835, 
and further to say, that I have sold a 
considerable number of such engines, and 
have likewise a number of orders for 
them in hand. Any gentleman wishing 
to see one of my patent engines at work, 
can do so any day at my factory at East 
Greenwich, between the hours of six in 
the morning and eight in the evening.* 

I am, Sir, 
Your obedient servant, 

J. T. Beale. 

U Church Lane Whltechapel. 
22 July 1837. 

CHEAP APPARATUS FOR ASCERTAIN- 
ING THE SPECIFIC GRAVITY OF 
GASB8. 

Sir, — I have for some time past made 
use of a small apparatus for determining 

* We shall be happy to publish a description of 
Mr. Beale's rotary engine, of which we hare heard 
very favourable reports from parties who have seen 
it in operation. Perhaps Mr. B. will favour us with 
a copy, or a loan of his s 
— Ed. M. M. 



the specific gravity of gases, a descrip- 
tion of which I thought might not be 
useless to some of your readers, who, 
like myself, cannot afford to purchase 
the expensive apparatus at present in use 
for that purpose. 

It consists simply of a small oiled silk 
bag, and a very delicate balance furnished 
with a set of decimal grain weights. 
The bag holds about four ounces, and 
is rendered air-tight at the edges by 
means of a solution of India-rubber ; it 
is fastened to a very small brass stop- 
cock, which is contrived so as to hook 
on to one end of the beam of the balance 
instead of the scale-pan. To use this, I 
measure four ounces of dry hydrogen 
gas ; and having introduced it into the 
bag, I attach it to the end of the beam, 
and put a sufficient number of weights 
into the scale at the opposite end to 
counterbalance it. If I wish now to 
ascertain the specific gravity of any gas, 
say, carbonic acid, I introduce four 
ounces of it, previously dried, into the 
bag ; and having hung it on the end of 
the beam, I addto the weights already 
in the scale a sufficient quantity more to 
counterbalance it. The number of grains 
added, consequently being the specific 
gravity of the carbonic acid, when com- 
pared with that of hydrogen. 

The advantages derived from using a 
square oiled silk bag for this purpose, in 
preference to a bladder or turkey s maw, 
are too numerous and evident to require 
pointing out. 

By means of this little apparatus, I 
have been enabled to determine the spe- 
cific gravities of several of the gases with 
great precision ; they differ, however, a 
little from those given in scientific works, 
for various reasons. Perhaps at some 
future time I may be able to collect to- 
gether and send you a list of the different 
gases I have weighed, as compared with 
the weights hitherto given ; in the mean 
while, believe me, 

Sir, yours truly, 

j. F. 

Near Sheffield, July 19th, 1837. 



ADAMS'S " ENGLISH PLEASURE 
CARRIAGES."* 

The wordluxury is at no time much more 
than a comparative term. Many of the 

* English Pleasure Carriages ; their Origin, His- 
lory, Varieties, Materials. Construction, Defects. 
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indulgences of one generation are the 
conveniences of the aext, and the neces- 
sities oi' the third. They become so, be- 
cause, though they are to the first gene- 
ration real indulgences ('hat is, means 
of avoiding inconveniences already easily 
endured through hah t), they are found 
to diminish sutfering and increase enjoy- 
ment. The Kecond generation grows up 
hoping and striving for, and partially en- 
joying the benefit 'of them ; the third 
finds them absolute necessities, because 
having never been without them, their 
feelings, their plans, the whole train of 
their engagements, and the entire progress 
of their li ves, — all suppose their existence 
and ready use. It is pleasant in this 
new to look along the history of " Plea- 
sure Carriages/' as given in this delight- 
ful book, and to remark the extraordi- 
nary contrast of the two ends of the tale; 
one, the rude and merely floating raft, 
and, perhaps, ruder sledge, — then luxu* 
ries and wonders ; the other, the steam- 
boat proudly defying the tide, and the 
locomotive distancing all animals in de- 
rision, become the daily sights and daily 
wants of the world. How many failing, 
vet not fruitless, efforts liave been made 
in attaining this result; — how many mux- 
murings against change have sometimes, 
and somewhile, hindered, to be at length 
overborne by the rush of improvement 
— how many fallacies in social theory have 
opposed themselves, and been exploded 
— now many wonderers at the ruinous 
luxury of the age, have quietly fallen in 
at the rear, to partake the good at first 
scorned — as much in pride as in virtue — 
it would take many and curious volumes 
to tell. Mr' Adams has told as much 
of it as his volume could in all reason 
be expected to give us, and more agree- 
ably it will never be told again. 

On his main subject, '"English Plea- 
sure Carriages," our author has hung 
notes and disquisitions on many related 
subjects ; the following remarks are on 
one, which at all times frets more or less 
some members of the walking classes 
of the community : — 



Improvements, and Camibllitlas : with an Analysis 
of the Construction of Common Roads and Kail- 
roads, and the Public Vehicles used on them j to- 
gttlier with Descriptions of new InvenUons ; illus- 
trated with numerous Designs j for the Use of Car. 
riage Purchasers and Contractors. By William 
Bridges Adams. London: Charles Knight & Co. 
1S37. Svo.; pp.315. 



" As this work may occasionally fall into 
the hands of readers who feel no direct in- 
terest in pleasure carriages, either as par. 
chasers or constructors, some may perchance 

be inclined to question its utility, except as 
it relates to the mechanism of vehicular lo- 
comotion. They may perchance condemn 
pleasure carriages altogether, as luxuries un- 
justly engrossed by wealthy people. This 
would be as unjust as the sweeping condem- 
nations so frequently passed on the public 
vehicles in the streets. Pleasure carriage* 
are instruments of elegant human enjoyment ; 
and to say that none ought to enjoy them 
because all cannot enjoy them, would be to 
possess a spirit akin to that of the '* dog in 
the manger." If those who possess pleasure 
carri.iges were to enjoy them at the expense 
of those who do not possess them, the evil 
would be a monstrous one : but such is not 
the fact. Partial instances might be ad- 
duced ; but they are only exceptions to the 
rule, — as, for example, the case of a swind- 
ler. But, after all, those who do not use 
pleasure carriages — as the mass of the com- 
munity — though they do not benefit directly, 
still benefit indirectly by them. They are 
objects of beauty constantly exposed to pub- 
lic view, as much so as architectural erec- 
tions — perhaps more so, being locomotive, 
— and far more so, though in a humbler 
way, than paintings or statues. It is. an 
undeniable fact, that the daily habit of be- 
holding beautiful objects has an impercepti- 
tible effect in refining the national taste. 
Pleasing colours and pleasing forms tend to 
soften rugged natures; and whatever may 
be the disputes as to the evil or good result- 
ing to a nation from the existence of a per- 
manent leisure class, it is quite certain that 
if no part of the community be at leasnre to 
study the arts of elegance, the public will be 
far less refined, far more devoid of taste, 
than if they have a standard — a type, as it 
were, to imitate, when any Individual may 
acquire the means to imitate, without un- 
derstanding the principles of that which be 
imitates, "—pp. viii, ix. 

How many of the aforesaid grumblers 
(a very small minority, we believe, of the 
classes to which they belong) will be con- 
vinced or reconciled by this reasoning we 
cannot guess ; but it is clear to us that 
the same structure of society which per- 
mits the existence of " a permanent lei- 
sure class/' makes the lowest classes bet- 
ter off than they would be without that 
structure. The system which would be 
at once most just, most permanent, and 
productive of most happiness, would be 
that which most effectually protected each 
member of the community from wrong. 
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with the least interference with individual 
exertion. In this state of things pecu- 
liarities of individual character would 
necessarily produce inequalities of con- 
dition — irregularities, however, by no 
means unjust, as far as society is con- 
cerned ; for society in this sense of the 
term, does not produce them : indeed, 
without it, they would probabiy exist in 
a highly aggravated form. The man who 
now becomes wealthy by force of cha- 
racter, and founds a patrician family, 
would then by the same personal quali- 
ties, raise himself to the head of a troop 
of marauders, and leave a dynasty to be 
extirpated by the next successful aspir- 
ant ; while those who are now his ser- 
vants, or the poor of his parish, might 
then be the instruments, or the scarcely 
more pitiable victims ot his ravages. As 
for abolishing the effects of individual 
character by artificial plans of society, 
few .are wild enough to dream of it, after 
once thinking of it. Begging, then, a 
long step in the argument, it is lawful to 
ride in coaches, — a conclusion at which 
we doubt not that many of our readers 
have arrived before this time, by many a 
route nearer than that we have taken. 
But the point being agreed, we go on. 

Mr. Adams starts at the very begin- 
ning of his subject. His introduction 
leads through all the early contrivances 
for effecting change of place without 
weariness of limb. Riding on animals, — 
rafts,— canoes,— sledges, which he de- 
prives from rafts, — litters, — vehicles with 
rollers, suggested by the comparative ease 
with which fallen trees are moved, — 
wheels, — two-wheel carriages, — cars of 
various countries, — four-wheel carriages, 
contrived to turn, swinging braces, and 
springs, — till he fairly places us in an 
English carriage of the present day. 

Following the early history of wheel- 
carriages through the patriarchal and 
Egyptian periods, to the chariots of the 
Olympic circle, and of Rome, Mr. Adams 
comes to the rude conveyances of the 
Saxons and the middle ages. Among 
these curious particulars, we may notice 
that, at the Olympic games, "the renown 
attached to a winning chariot was as great 
as that now gained by a winning horse." 
We have noticed a singular fact, that 
among carriages built to the same plan, 
exactly of the same scantling, and by the 
same workmen, some are invariably prefer- 
red, on trial, by knowin gdrivers, as "run- 



ning lighter" than the others. That this 
should have occurred with the rude con- 
struction and workmanship, and equally 
coarse habits of comparison in mechani- 
cal affairs, existing in the Olympiads, 
does not surprise us ; but that such a 
preference, so founded on undetected or 
unappreciated differences, should so fre- 
quently take place in the present state of 
the art of carriage building, is proof at 
least of the complexity of the problem, 
and of the need of its further investiga- 
tion. 

We may further notice, that though 
the Saxons evidently attempted to avoid 
the jolts of a quick motion on bad roads, 
by simply suspending the seat, no im*- 
provement of the principle was effected 
till almost our own times. So slowly 
does excellence grow ! Astonished as we 
are, and justly, at the total progress 
made, we are often as much amazed,when 
we look into the history of the parts of 
a machine, at the tardiness of their 
perfection, and the almost total want of 
invention in those whose daily wants 
might seem imperiously to demand im- 
provement. We stand, however, on too 
high ground to judge them fairly. In- 
ventions are actually working for us and 
before our eyes, of which our forefathers 
neither hoped nor dreamed,be8ides which, 
evils which would now be intolerable to 
us, were to them, at worst, inconveniences 
which it were all very well to remove, 
but which yet might be very well en- 
dured. 

The state of things in the middle ages 
is thus given : — 

" The feudal times were obvionsly unfa- 
vourable to the use of carriages : the only seat 
considered befitting a knight was his saddle, 
— and the only place for a vassal, at the 
stirrup of his liege lord. The knights be- 
strode their coursers, and fair dames grace- 
fully reined up their richly-caparisoned pal- 
freys. In 1239, on the entrance of Frederic 
II. into Padua, ladies highly bora and sump- 
tuously attired came forth to meet hira on 
horses ornamented with trappings. ' But 
this state of things was to have its change i 
the more commodious thdugh less pictur- 
esque wheel carriage came to make its inno- 
cent and bloodless revolution. 

11 Italy, France, Spain, and Germany take 
the lead of us in their records, and contend 
with each other for the honour of the first 
introduction of carriages. The earliest re- 
cord we have found is upon Beckman's 
authority : he states, that .when Charles of 
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Anjou eutered Naples, (towards the end of 
the thirteenth century,) his queen rode in a 
caret ta, the outside and inside of which was 
covered with sky-blue velvet, interspersed 
with golden lilies. That the example of the 
lair queen was speedily followed in France, 
though most probably at a humble distance, 
may be inferred from the fact of an ordinance 
of Philip the Fair being issued in 1294, (and 
which is still, according to Beckman, in pre- 
servation,) for suppressing luxury, and for- 
bidding the citizens' wives the use of ' cars.' 
That these carettas were the same with the 
* cars,' 4 chares,' and latterly the 4 charat,' 
in form, though differing in adornment, there 
is little doubt ; and although 4 caretta,' and 
4 sky-blue velvet,' and 4 golden lilies,' seem 
far more fitting to describe the car of Cin- 
deralla, or of some radiant genius in a fairy 
pageant, there is little difficulty in believing 
that all the above-named vehicles had one 
universal family likeness, both in name and 
construction, to our common broad-wheeled 
cart ! In the 4 Anciennes Chroniques de 
Flandres,' date 1347, a manuscript in beau- 
tiful preservation, — a work of art it may be 
called, from the brilliancy and delicacy of 
its finish, — is an illustration of the flight of 
Emergard, wife of Salvard, Lord of Rousil- 
lon. The carriage in which she is seated, is 
not only richly coloured, but the details of 
its construction are accurately supplied. The 
outer edges of the wheels are coloured grey, 
to represent a tire of iron, and the horses arc 
attached to the carriage by a similar method 
to one now in use. The body of the cart or 
4 chariette' is of carved wood, and the hang- 
ings of purple and crimson, turned up in the 
centre. The Lady Emergard is seated in- 
side, with an attendant behind, and her Fool 
in front. The machine is drawn by two 
horses, the charioteer sitting upon the left 
horse. 

44 That England was not far behind in the 

possession of the 4 chare,' we have testimony, 

and that of an interresting kind, as it has 

thrown some light upon a part of the Lady 

Emergard's vehicle of stately clumsiness of 

which we had not till then discerned the use. 

In 4 The Squyr, of Low Degree,' supposed 

to be before the time of Chaucer, (vide 

Ellis's Specimens of Early English Poetry,) 

the father of the Princess of Hungary thus 

makes promise : — 

" To-morrow ye shall on hunting fare, 

And ride my daughter in a chare. 

It shall be covered with velvet red, 

And cloths of fine gold all about your head ; 

With damask white, and azure blue, 

Well diapered with lilies new : 

Your poinelles shall be ended with gold, 

Your chains enamelled many a fold.'" 

14 These pomeUes* were doubtless the 

* Fomtne— probably n diminution of pomme. lit. 
tie apple— referring to the small round knob by 



handles to the rods affixed towards the toot 
of the ' chariette ;' and were for the purpose 
of holding by, when deep ruts or obstacles 
in the road caused an unusual jerk in the 
vehicle : — in the illumination they are gilded. 
This coincidence with the other of the 
• lilies' in the 4 caretta,' seems to identify 
the carriages as far as general construction 
is concerned. 

44 That the use of wheel carriages became 
common in England as they did in France, 
may be gained, amongst others, from Frois- 
sart, who, in speaking of the return of the 
English from Scotland in the reign of Ed- 
ward III, tells of 4 leurs charettes,' which 
were most likely of a similar form to thewe 
above mentioned ; though, as they were used 
for purposes of war, they were without any 
of the elegant appurtenances that were 
thought seemly for ladies of high degree." — 
Pp. 30, 31, 32. * * * * 

44 One of the most curious documents re- 
lative to this time, (the 15th century,) is to 
be found in Roubo's ' L'Art de Menuisier.' 
It has reference to the introduction of what 
would seem to us to be the first suspended 
carriage, although history ascribes this to a 
much later date. In speaking of a carriage 
brought from the King of Hungary as a 
present to the Queen of Bohemia, and which 
seemed to excite the wonder and admiration 
of the good Parisians, he describes it as 
4 bralant et moult riche.' What could bra. 
lant (quivering or trembling) mean, but that 
it swayed to and fro, from being suspended ? 
From this time covered carriages began to 
be used in France, though somewhat spar- 
ingly. They were forbidden for common 
use, even to women, as tending too much to 
the promotion of luxury ; and only those of 
the highest rank were permitted to use them. 
At all public ceremonies there is no mention 
made of state coaches, but of state horses 
and state mules. Even his holiness the 
Pope rode upon a grey horse ; though, to 
indemnify him for the exertion, bis horseway 
led and his stirrup held by kings and em- 
perors. 

44 As time went on, people became more 
philosophical ; and one evidence of this was, 
in preferring the ease that does no injury, 
to the self-denial that does no good ;— or 
rather, the ease that does good, to the self- 
denial that does injury. Covered carriages 
began to obtain more commonly, though at 
first their uses were confined to long jour- 
nies or times of public ceremony. Hungary- 
appears to have been the country out of 
which the coach was born; though man) 



which the hand held on. Modern carriages »»U1 
retain a similar appliance in the shape of isude 
lace-holders, even now that the improvements in 
springs and roads have rendered them useless e«- 
cept as ornaments. 
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nations contend for the honour of fathering 
the unwieldly child, which has in its torn 
been father to a numerous tribe of now 
rapidly-improving offspring. Denina con- 
tends for Spain ; Father Semedi, for Italy ; 
the ' Encyclopedic Francaise,' for France ; 
while we would put in a claim founded on 
the ' whirlicote,' which conveyed the mother 
of Richard II. from the terrors of Wat 
Tyler's mob. What these whirlicotes were, 
we have not been able to discover ; most 
probably the first rude attempt at the close 
carriage of a later period.* That the com- 
mon people of this country had at this time 
their conveyances, may be inferred from the 
record of the bearing of Kiug Richard's 
corpse, — 1 upon a chariette or sort of litter 
on wheels, such as is used by citizen's wives 
who were not able or not allowed to keep 
ordinary Utters.' Anne, the wife of this 
king, granted an annual stipend during the 
life of Robert Westende, 4 purvoiour de noz 
chariettes."— pp. 33, 34. 

The 16th century witnessed a large in- 
crease in the use of coaches by princes 
and grandees in Germany, and the 17th 
both in that country and in Spain. Edicts 
and reproaches, however, strove to re- 
press their employment among the peo- 
ple. In France, nowever, — 

" Even so late as Henri Qnatre little ad- 
vance had been made in emulation of the 
more luxurious Germans. It appears from 
a letter said to be still in preservation, that 
Henry the Great had but one carriage for 
himself and the queen : he says, * I cannot 
come to you to-day, because my wife is 
using my coach.' This coach was probably 
the one in which he was afterwards assassi- 
nated. It is said, that immediately upon 
the murder, his friends about him let fall the 
curtains of the coach and drove to the palace. 
Carriages at this time used in France were 
made with a canopy supported by ornamen- 
tal pUliars, and the whole surrounded by 
curtains of stuff or leather, which might be 
drawn up or let down at pleasure." — p. 37. 

We must not leave this curious chap- 
ter without noticing that about the year 
1670 a machine was in common use as a 
public vehicle in Paris, as a substitute for 
a sedan chair, little if at all lighter than 
some of our modern cabs, (probably, 
however, carrying but one passenger^ 
and drawn by one man ! " Ce qui," says 
Roubo, as quoted by Mr. Adams, "mal- 
gre l'usage, ne fait pas beau coup d'hon- 
neur a l'urbanite Francaise." Truly we 

* Querry— Whirling cot, or moving house. 
VOL. XXVII. 



think so ! But they were suppressed for 
a time, lest they should dimmish the de- 
mand for human brute-labour — not be- 
cause they required it. 

The second chapter is given to the his- 
tory of English carriages. It commences 
with the coach built by Walter Rippon, 
in 1555 for the Earl of Rutland, and is 
continued by interesting particulars of 
construction, expense, the mistaken dis- 
content of those who supposed that they 
should be injured by improvements, — to 
the close of the 15th century. In 1573, 
" my m™ coche. with all the furniture 
thereto belonging, except horses, cost 
£34. 14s., and the horses £21 .13s. 3d." 

" Vehicles of all descriptions now became 
general, and an outcry was speedily raised 
against them. In 1585, William Lilly, in 
one of this plays, complains of those who 
were accustomed to go to a battle-field 
1 on hard-trotting horses, now riding in 
easie coaches up and down to court ladies.' 
So high did the clamour run, that a parlia- 
mentary bill was in agitation to prevent the 
increase of coaches; its alleged necessity 
being, that government would be at a loss 
to mount the army, owing to the increased 
use of horses amongst the common people. 

" Meantime England was lending in turn 
to other countries what she herself had 
borrowed. Towards the end of the sixteenth 
century, John of Finland, on his return 
from England, among other articles of 
luxury took with him to Sweden the first 
coach that was seen in that country. Be- 
fore that time, the nobles of Sweden when 
they travelled carried their wives behind 
them on horseback. The princesses travel- 
led in like manner, and when it rained, en- 
veloped themselves in a mantle of waxed 
cloth. 

" In 1598 it was accounted a great marvel 
that the English ambassador to Scotland 
had a coach with him, as it was the custom 
for all public functionaries to add to their 
other toils of office that of making long 
journeys on horseback. James I. made his 
first progress from Edinburgh to London 
after this fashion. Stowe records his leaving 
Edinburgh on the 5th of April, and not 
reaching London till the 7th of May. We 
must cease to wonder at slow national pro- 
gression, if all public business was con- 
ducted at a similar rate. Great part of the 
way where the country was favourable, the 
king hunted ; and on the day of his ar- 
rival, to avoid the extremity of dust, he rode 
from Theobaldcs, through the meadows. At 
Stamford Hill he was met by the lord mayor, 

knights, and aldermen of London, in scarlet 
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robes, all on horseback, and 4 multitude of 
people swarming in highways, in fields, on 
houses and trees, to behold the king, and 
with whom the name of the king was very 
strange, being full fifty years since their was 
a king in England.' 

" There is a record by the same chro- 
nicler of the common use of carriages at this 
period. 4 On the 8th of June following 
arrived at London, Monsieur de Rosny, 
great treasurer of France, accompanied with 
noblemen and gentlemen in great nnmber., 
The same night they, in thirty coaches, rode 
to the French ambassador's leaguer, then 
lodged at the Barbican by Redcross Street.' 
Anderson places the period of the general 
employment of coaches in 1705, and, in his 
' History of Commerce,' gives the following 
state of the number and increase of hackney- 
coaches in London and Westminster : — 

In 1637 50 

1652 200 

1694, limited to .... 700 
1716 800 

This does not quite agree with Old Parr's 
chronicler, who surely could not account 
fifty coaches in London a swarm sufficient 
to ruin the watermen or cause the gun- 
powder plot ! What would he say now to 
the nine hundred omnibuses of modern 
growth, exclusive of the ancient-looking 
hackney coaches, and the endless varieties 
of the great mushroom family of cabs. 

"It is a singular fact that in the earlier 
use of coaches in Scotland, that country was 
Indebted to a native of Stralsund, in Pome- 
rania, who, in the year 1610, offered to con- 
tract for a certain number of coaches and 
waggons, with horses to draw and servants 
to attend them. Accordingly, a royal patent 
was granted him, conferring an exclusive 
privilege, for fifteen years, of running be- 
tween Edinburgh and Leith. In England, 
coaches were dally becoming more necessary 
to the good citizens; although, in many 
quarters, the prejudice ran high against their 
use. The most vehement outcries, as might 
be expected, were to be found amongst the 
watermen, whose ' rights' were most in- 
fringed upon. These, with their own poet 
Taylor at their head, now and then assisted 
by a stray pamphleteer or squib-writer, raised 
00 formidable a complaint, that the matter 
was taken into parliamentary consideration, 
find there was some serious discussion as to 
the eligibility of checking the too frequent 
nse of hired coaches! The supposed ne- 
cessity of such an injunction is almost to be 
wendercd at when we consider that these 
vehicles were — without springs, and altoge- 
ther clumsy and unsightly in their construc- 
tion—vehicles in which people were, in the 



words of Taylor, 1 tost, tnmbled, rumbled, 
and jumbled w ithout mercy.' " — pp. 45, 46, 
47. 

It seems not to have been before the 
middle of the 17th century, that public 
coaches ran between distant parts of the 
kingdom. In 1673 they had met with 
the usual opposition to change : for it 
was gravely proposed "to suppress those 
within 50 or 60 miles of London," and 
to limit the longer ones to one set of 
horses for the whole length of road, or 
"to 30 miles per day in summer* and 25 
in winter." What evils were not to be 
dreaded from the announcement that 
" that remarkable swift travelling coach, 
the Fly, leaves Birmingham on Mondays, 
and reaches London on the Thursdays 
following" ? 

"Toward the end of the seventeenth cen- 
tury, improvements began to take place. la 
Wood's Diary mention is made of a machine 
called the * Flying coach,' which completed 
the jonrney between Oxford and London in 
thirteen hours ! The outory lessened, and 
the imperfect vehicles and bad roads were 
left to passengers unmolested. What the 
latter were, may be imagined from the fact, 
that when Charles III. of Spain visited Eng- 
land, and Prince George of Denmark went 
out to meet him, both princes were so im- 
peded by the badness of the roads, that their 
carriages were obliged to be borne on the 
shoulders of the peasantry, and they were 
six hours in performing the last nine miles 
of their jonrney! 

"Abroad, little progress seems to have 
been made. In a curious collection at St 
Petersburg, now in the possession of the 
Emperor Nicholas, and originally belonging 
to Peter the Great (recognised as Emperor 
in 1725), gome specimens of antique car- 
riages are still preserved. One is close, 
made of deal, stained black, mounted on 
four wheels, the windows of mica instead of 
glass, and the frames of common tin : the 
other is open, with a small machine behind 
of the shipwright emperor's invention — its 
purpose, to determine the number of miles 
traversed on a journey. In the same col- 
lection is the litter of Charles XII. used at 
the battle ofPultowa. 

" During the eighteenth century, im- 
provements were very gradually made in 
carriages, and but little progress in the rate 
of travelling. So late as 1760, a journey 
from Edinburgh to London occupied the 
time of eighteen days, — a part of the roads 
being only accessible by pack-horses. Within 
our own time, may be remembered the un- 
couth « turns-out,' as a coachman would 
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emphatically call them, both in private and 
public conveyances : — heavy coaches, laden 
with ill-packed luggage : miserable horses, 
bound in worse harness ; all at the mercy of 
a'red-faced, half •drunken, apoplectic coach- 
man, with a wisp of straw for a hat-band, 
and buried under a weight of dirty drab 
capes and cotton neckcloths, looking as if he 
united the double capacity of driver and 
passenger, sufficient weight for the coach, 
being the passenger thereon." — pp. 54, 55. 

Leaving now the history of carriages in 
the gross, we go on with our author to 
tile detail of their parts and construc- 
tion. Here, again, he begins certainly 
at the beginning, for bis next chapter is 
a treatise on the mechanical powers ; 
whether it was introduced under any 
great necessity, or to much advantage, does 
not seem quite clear. The subject might 
equally furnish a chapter on the history 
of the loom, the plough, the ship, or the 
Bteam-engine ; and little of it seems to 
be connected by subsequent reasoning 
with the main object of the book. It, 
however, faciKty of expression, variety 
of illustration, and originality of thought 
have any redeeming power, the insertion 
of this chapter is amply excused. It is 
necessary, however, to remark, that be- 
sides adopting Mr. Farey's addition of 
the " funicular action" and the " hydro- 
statical action." To the common list of the 
mechanical powers, so called, he is de- 
sirous of adding two others, "the au- 
tomatical action, which is merely a bar* 
jsel-spring, and the " ponderatical ac- 
tion," which is a weight. He is led to 
this by having stated, and truly, that the 
lever, wedge, &c. " are not powers in 
themselves, but merely vehicles or instru- 
ments for the transmission of power." 
It seemed, therefore, to follow, that a 
weight or spring, as it gives back again 
only the power at first employed in wind* 
ing it up, might be classed in the same 
list; the important distinction being over- 
looked, that the simple machines called 
mechanical powers, act only at the very 
instant they are acted on cry what are 
called first movers, whereas the two " ac- 
tions " he would add to the list, act in 
the absence of all other forces. If his 
classification be correct, he should add 
the " circumgyratory action," that of a 
fly-wheel, and with almost equal pro- 
priety the " expansive action, and the 
"electrical action." Throughout the 
whole chapter, mechanical powers, first 



movers, and forces inherent in matter, 
are so mingled as to produce a striking 
view of the subject rather than a cautious 
and correct one. 

The fourth chapter consists of a curi- 
ous and useful enumeration of the mate- 
rials employed in the construction of 
carriages, with valuable, and generally 
correct, observations on their origin and 
qualities. Ash timber of course occu- 
pies a prominent place : one observation 
requires remark. He says, " One of the 
qualities which render ash peculiarly 
valuable for carriages, is the absence of 
elasticity and consequent indisposition to 
alter its form by its own internal efforts." 
It is difficult to say what is the meaning 
given to the word "elasticity" in this 
and several other passages, especially as 
we know that ash yields further before it 
sets than almost any other timber of Eng- 
lish or foreign growth, while the load it 
will bear ranks also very high in the com, 
parison. The combined effect of these 
two qualities renders it more efficient in 
withstanding concussion than any other 
wood ; and we suspect they both arise 
from greater equality of texture. This 
may in some round-about way agree with 
Mr. Adams's meaning of the phrase, 
" want of elasticity." We suspect that 
in this, as in some other cases, he has 
taken up some loose meaning of the 
word, different from that in which it is 
used by any of our mechanical writers. 
Our nomenclature of the properties of 
materials in relation to forces, is indeed 
by no means settled : nothing would tend 
more to the improvement of our arts and 
artizans than its amendment, and the 
common use of the amended terms in 
our workshops. 

The fifth chapter describes shortly a 
carriage of each general class — the two- 
wheeled— the Phaeton— and the coach j 
and enumerates the parts of which the 
most elaborate of these vehicles is com- 
posed. The sixth contains some valua- 
ble remarks on wheels ; it insists with 
great propriety on the necessity of making 
wheels elastic (in the sense of yielding 
considerably under concussion without 
breaking) to make them durable at tra- 
velling speeds. It is one of the conse- 
quences of the derivation of travelling 
vehicles from carriages of burden, that 
the present structure of wheel is used : 
its defects at speed are many and great j 
the remedy is not obvious, and we doubt 
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whether any existing invention com- 
pletely supplies it. 

Axles come next to wheels. The con- 
trivances which are most important, and 
in most general use, are. well described 
and remarked on : the considerations ne- 
cessary to the perfection of an axle are 
thus enumerated : — 

" That there be sufficient bearing surface 
for the arm to rest on ; 

" That the box be of a convenient shape 
for insertion in the wheel ; 

"That as large a body of oil as possible 
be kept in actual contact with the arm by 
washing up as the u\Aeel revolve* ; 

" That the column of oil may in no case be 
above the horizontal level of the leakage 
point while the wheel is at rest."— p. 115. 

Now there are great doubts about this 
•* washing up /' a Mr. Hynes, therefore, pa- 
tented a contrivance some time since in 
which the working box was the internal 
cylinder of the two concentric ones of 
which the box was composed, the space 
between forming a capacious oil cham- 
ber, communicating with the surface of 
Che arm by many holes through the in- 
ternal cylinder. Whether this effectual 
mode of becoming independent of wash- 
ing up, has been tried on any considera- 
ble scale, we do not know. 

We come now to springs. The men- 
tion of "steel" gives occasion to a high- 
ly imaginative note, running rapidly and 
delightfully over the scenes in which it 
has figured as tool or weapon, from the 
days of Homer to those of Walter Scott. 
How much the world's condition has de- 
pended on this one substance ! and how 
little do we really know of it yet ! We 
suspect Mr. Adams has missed the true 
principle of the coach-spring ; he says — 

" In carpentry it is found that the longer 
the beam, the greater must be the thickness, 
and a given proportion between length and 
thickness is maintained throughout. The 
spring-makers recognise this principle in 
their longest plate, but do not keep it up 
throughout ; for though the longest plate is 
thicker than the rest, all the others are most- 
ly alike in thickness, though their length 
gradually diminishes." — p. 121. 

Now this comparison of the plates of 
the coach-spring with the carpenter's 
beam does not hold : the longer beam 
must be thicker also, because of the 
greater leverage it gives to the load ;— in 
the spring the leverage is to every plate 
the same, namely, the length of the long- 



est plate; the plates ought, therefore, 
to be of equal thickness. The beam of 
equal thickness, but of triangular hori- 
zontal section, is, if we may so term it, 
the primitive form of the coach-spring ; 
it becomes the practical form by being 
cut up longitudinally into strips of gra- 
dually diminishing length, which are 
laid, chiefly for convenience, under each 
other. A spring composed of plates of 
unequal thickness will require a greater 
weight of metal to render it capable of a 
given duty than one of equal plates. Iron 
work and lamps occupy the ninth chap- 
ter, and the tenth gives an interesting 
ontline of the process of manufacture. 
. In accounting for the fact that most 
new carriages are of foreign origin, Mr. 
Adams says — 

" Continental artists are very commonly 
enthusiastic lovers of their art ; they try to 
improve it from liking for it, and when they 
fail, it is mostly from want of efficient work- 
men to further their designs. The demand 
with them is not sufficient to make every 
branch of their art a manufacture. In Eng- 
land, on the contrary, the manufacture of 
carriages is a work of many trades, and thus 
greater skill is produced in manipulation. 
But few carriage-builders care to introduce 
any thing new. If chance brings in a new 
fashion, competition is aroused, and does not 
subside till excellence, or something ap- 
proaching thereunto, be attained. A foreign 
artist has mostly abundance of leisure time 
for his invention to work ; but if an English 
artist attempts to invent, his trade stops, and 
he will probably be designated for his pains 
by the contemptuous epithet of ' schemer/ 
even though his genius be that of a Watt' ' 
—pp. 157, 158. 

This is one among the thousands of 
proofs of the overwhelming influence of 
money-worship amongst us. Few men 
have stronger, or at least more enduring, 
motives than the respect paid them by 
their fellows ; and where as in England, 
this respect is regulated chiefly by the 
purse, "the enthusiastic lovers of their 
art" for its own sake will be few and far 
between. While we contend so earnest- 
ly for the superiority of English art, that 
we wonder any question was ever raised 
on the subject, we must also admit that 
to love art for its pecuniary results, and 
artists in proportion to their worldly suc- 
cess, is the way to counteract rather than 
improve the favouring iufluences to 
which we owe our pre-eminence. 

There is scarcely a manufacture in 
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the kingdom of whom the following is 
not a correct picture : — 

" Carriage builders have not been remark- 
able as a scientific body. They have been, 
strictly speaking, < practical men ;' and as 
the knowledge they have gained by expe- 
rience has not been carefully hoarded in 
books, carriage construction has remained a 
sort of occult matter, without any specific 
theory attached to it. Each one, as he is 
fresh initiated, gains his knowledge as he 
best can from verbal instruction or from a 
new series of experiments, and thus a con- 
siderable portion of his time must elapse ere 
he can have verified his judgment. Enough 
of this knowledge exists in various brains, 
which might suffice for the construction of a 
sound theory ; but it would be a difficult 
Operation to gather it together, for many 
petty feeling would be at work. In the 
mean time all mention of theory, except in 
derision, is decried. By most experiment- 
alists, the word theory is understood as sy- 
nonymons with falsehood or absurdity, — as 
the very opposite of practice. It is clear 
that practice must be the ultimate verifica- 
tion of theory ; but every true practice must 
have a true theory belonging to it. The the. 
ory of a subject is the science or philosophy 
of that subject : practice is the positive know- 
ledge or proof of the soundness of the the- 
ory. But as theories are more plentiful 
than practices, and as many of them are not 
verified, there are, of course, many false 
ones. On this ground, unscientific experi- 
mentalists have acquired the habit of regard- 
ing all theory as false ; which is about as rea- 
sonable as it would be to assert that because 
falsehood exists in the world, all truth must 
therefore be extinct. This peculiarity is not 
confined to carriage-building : engineering 
and architecture abound with it, and law and 
medicine are not wanting in it. The truth is, 
human knowledge is only got together by 
BJiall portions at a time, in the school of ex- 
periment ; and when that knowledge is consi- 
derable in any one branch, a true and veri- 
fied theory may be constructed upon it. But 
when a greit number of subjects have thus 
been analyzed and theorised, it is compara- 
tively easy to construct theories by analogy, on 
new subjects, by sound principles. Newton's 
theory of the universe was just as true when 
he frst developed it in thought, as after he 
had verified it by calculation. "— pp. 159, 160. 

In W orkshops at least, the true relation 
of theory and practice seems to be little 
understood. It is to be hoped, that the 
blunders of theorists and practicians will 
in time induce each, to be more sensible 
of the vahie of the other. Theory hav- 
ing extracted jpneral rules from a multi- 
tude of observ ations on materials, sub- 
stances, and what appear to be the ne- 



relations of quantities, proposes 
by the aid of these rules to predict the 
results of any future set of circumstances; 
but then, as its first step necessarily is 
an enumeration of the circumstances of 
the proposed case, if it fails to enumerate 
them aU, as it often does, it fails in its 
prediction also. Practice, on the con* 
trary, proceeds by amassing numberless 
unconnected observations, as to cause and 
effect, and selecting from them for the 
same purpose of prediction such, if it 
happen to have them, as seem to fit the 
case proposed ; but it fails, perhaps, of- 
tener than it succeeds, from not seeing 
the differences between the assemblage 
of facts under which the rule was de- 
rived, from that to which it is to be ap- 
plied. Theory and practice are then ad- 
mirably calculated to remedy each other's 
defects ; and before our mechanical arts 
will advance at the rate natural to them,, 
the practician will gladly furnish his 
treasure of observations to be repaid by 
the invaluable generalisations of the the- 
orist. We hope this day has already 
dawned. 

We could easily supply illustrations of 
these remarks from this very subject of 
carriages, and the more readily, since the 
theory of the motion of a carriage on 
common roads at travelling speed, is per. 
haps a more complicated mechanical pro- 
blem than any other. To shew the de- 
fect of theory, let us take this instance. 
Practicians assert that the narrower the 
tread of a carriage — thatis,the shorter the 
axle-trees, the easier will be the draught; 
this the theorist denies, for it affects not 
either the weight, the friction, the velo- 
city, the size of the wheels, or any other 
consideration which seems to him to en- 
ter into the question, — forgetting that 
his argument supposes the carriage to- 
move m a straight line ;— ^that carriages . 
rarely do so move, — that in passing into 
curves the velocities and momenta of the 
wheels are changed, — that this change 
requires force, and the more of it since 
the mean velocity of the wheels is greater 
than that of the body,— and that the 
amount of the change, and therefore of 
the force required, depends on the dis- 
tance of the wheels from each other.. 
Here, then, the practician has the start 
of the theorist, though theory, when put 
on the right scent, can well justify the 
conclusions of the practician. If it be 
needful to give a sample of the mistakes 
into which a very clever man may fall if 
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cient to refer again to Mr. Adams's re- 
marks on springs we have already quoted. 

We wish we had an account like the 
following of the habits, qualifications, and 
earnings of the workmen in every other 
manufacture ; nothing would so much 
contribute to a clear view of our social 
condition and our manufacturing capa- 
bilities. Our space and time will not al- 
low us to pursue the reflections which 
this statement is calculated to suggest, 
especially when the situation of the work- 
man engaged in more systematic manu- 
factures is taken in contrast. We shall 
return to the subject next week. 

"Body makers are very skilful joiners, 
using several kinds of wood, and working up 
many forms in which there is not a single 
plane surface. The essence of their art is to 
show perfect forms in the lines of their work 
without breaks or inequalities ; and many of 
these lines are double convex or double con- 
cave. The principles of this work are 
essentially geometrical, and the more difficult 
forms of geometry are the most common. 
The workman must know how to draw well 
Or he cannot work well ; and to be enabled 
to do both he aiUBt possess correctness of 
eye and skill of hand. He has to make cor- 
rect joints at every variety of angle, and has 
to resort to every mode of uniting bis mat- 
erials. The tenon and mortice, the scarf, 
the lap, the groove, the glue joint, the bolt, 
the screw, the nail, are all employed. The 
materials he uses are ash, elm, birch, ma- 
hogany, pine and deal ; and he must also 
possess some skill as a metal-worker effici- 
ently to fit the various plates of brass and 
iron which enter into the composition of his 
work. It is not absolutely necessary that 
he should possess taste, but fidelity in copy- 
ing he cannot do without. And he must 
possess a capital in tools varying from thirty 
to forty pounds. As such men are not 
numerous they command high wages. They 
do not usually work by the day, like many 
other workmen, but by the piece. Two 
men working together have been known to 
earn in the space of a week £20 ; but it was 
by great exertion, working early and late, 
sixteen hours per day, and taking their meals 
On their work-benches. When in full work, 
very quick workmen will earn £b per week; 
but as they seldom have full work the year 
through, they do not average more than 
four. Ordinary workmen do not earn more 
than jf?3, and on the average less than that. 

" Carriage-makers are more akin to mill- 
wrights in the work they perform, though 
much less skill is required in geometrical 
knowledge. Their work is heavy, and re- 
quires great truth in all the framings ; but 
the lines are on a larger scale than those of 



the body-maker, and therefore slight inac- 
curacies are not so perceptible. They have also 
few double convex or double concave lines 
and more plane surfaces. The materials 
they use are ash and elm, much of them in 
combination with iron work supplied by the 
smith. Neatness, bnt not extreme delicacy 
of work, is required in the carriage -maker: 
he requires fewer tools than the body-maker, 
and his earnings, while employed, are, by 
piece-work, from £ 3 to £2 per week, ac- 
cording as he may happen to be a good or 
indifferent workman. 

" Carvers are the workmen who execute 
the ornamental wood work of carriages, 
Some of them are artists, furnishing designs 
as well as executing them, and of course are 
in such cases highly paid. . Others are 
merely the executors of the designs of others. 
There are two classes of carving used in 
carriages :' the simplest consists of the beads 
and mouldings on the framework of the body, 
and also on the carriage timbers ; the other 
consists of leaf work and tracery, according 
to fancy, and is used to ornament blocks of 
various kinds, as well as the hind standards, 
and also on the timber ends. The designs 
for these purposes are similar to the scrolls 
and volutes used in architecture. The earn- 
ings of carvers are from thirty shillings up 
to four and five pounds per week, according 
to their skill ; but, like many other workmen 
they are unemployed several months in the 
year. 

" Coach smiths are the most skilful of all 
iron-workers. They have to work large and! 
heavy bars of iron into forms containing 
several unequal curves, the thickness of the 
metal being also unequal. It is a work 
guided by the eye more than by measurement, 
and there are few straight lines to work from. 
The coach smith must be able to draw, or at 
least to criticise forms accurately, or he will 
not prove a skilful workman. He must 
possess considerable personal strength, and 
capacity to bear the heat to which he is expos ed . 
He must be a good judge of the metal he uses, 
and so contrive his work that it may appear 
light, while capable of efficiently resisting 
the strain upon it ; and it must moreover be 
truly wrought, being all intended to fix to 
wood work previously prepared. Men pos- 
sessing so many different qualities are not 
numerous, and therefore are highly paid. 
Coach smiths are divided into three classes, 
fire-men, hammer-men, and vice-men. The 
fire-men are the class just described. The 
hammer-men aid them in their work, with 
the sledge hammer, when heavy blows are 
required to reduce the metal in size or form ; 
they also blow the bellows and make up the 
fire, in short perform the office of labourers. 
And hence arises much injustice ; if the 
hammer-man happen to be a skilful man, 
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applies himself to work in the 
fire-man's absence. The fire -man, as soon 
as he discovers it grows jealous, quarrels 
with and discharges his hammer-man. Thus 
the hammer-men live in a position from 
which they are forbidden to emerge, even if 
they possess the necessary skill. The busi- 
ness of the vice-man is to file and smooth 
the work from the rough marks of the ham- 
mer, to fit joints, and finish screw bolts and 
nuts. Neatness and skill are required in his 
work, but not the precision of eye required 
in the fire-man. Fire-men mostly work by 
the piece, and earn from two to three and 
four pounds per week, according to the class 



five to thirty shillings : the 
thirty shillings to two pounds. 

" Smiths have usually been esteemed a 
▼cry drunken race ; but this estimate of them 
must be taken with a reservation. They 
were formerly much more so than at present 
like other mechanics ; but, like them, they 
are fast improving. Men who work hard in 
a heated atmosphere have a tendency to 
drink more than those who do not ; and 
with the imperfect arrangen 
so common in smiths' shops, it is not 
prising that some of them should become 
confirmed drunkards. Contrivances will in 
time be resorted to, to enable the workmen 
to avoid the heat while working ; and 
probably tilt hammers will be so contrived 
that there will be no necessity to breed up 
hammer-men to a trade in which they can 
make no progress. 

" Trimmers are to carriages, what uphol- 
sterers are to houses, in what regards the 
interior hning. They use similar materials, 
—as cloth, silk, morocco, canvass, webbing, 
curled hair, wool, flocks, &c. But, in addi- 
tion to this, they have to use the more stub- 
born material of leather, in various ways, as 
for the coverings of folded carriage heads, 
in what is called 1 openwork.' Herein much 
judgment is required. The work of some 
trimmers is entirely confined to leather work, 
and their technical designation is ^ budget 
trimmers." They sew on the leathers to the 
iron frames, called dashing or splashing irons 
and wings, cover poles and shaft with leather 
in the wearing parts, cover the small cases 
called tool budgets, drag chains, safety 
chains, and ropes, and other similar work. 
In these employments, the men who cut out 
require much judgment, and also some taste, 
in order not to waste valuable materials, and 
also to make their work firm, and, at the 
same time, neat and agreeable to the eye. 
The earnings of trimmers who are skilful 
cutters, are from three to four guineas per 
week ; those who are merely workmen, earn 
from thirty shillings to fifty. 

" Painters are an important branch of the 



carriage trade, for oh them the general good 
appearance of the carriage depends. The 
director or foreman must be an accurate 
judge of colours, as to their durability, and 
also as to the effect which varnish will have 
on them. He sometimes has to match a 
single pannel which has been damaged ; and 
it is a very nice operation to match a new 
colour to an old one, more especially when 
the colours are conspicuous. The mechani- 
cal skill required in painting is not very 
great ; that portion which consists in what 
is technically called " picking out," or paint- 
ing'fine lines of a distinct colour, on a ground 
work; — as black on yellow, — requires the 
greatest skill. The wages of a foreman are 
from two to four guineas per week. The 
ordinary workman can earn from twenty- 
five to thirty-five shillings, according to their 
skill ; and they are by no means too highly 
paid, considering the unhealthy nature of 
their employment, in heated apartments im- 
pregnated with mineral and other odours. 
Generally speaking, painters are more healthy 
of late years than they formerly were ; and. 
this must be attributed to their increasing 
habits of greater personal cleanliness. 

Brace-makers and harness-makers are 
generally ranked together, on account of 
the similarity of their work. The braces 
of a carriage serve to support the body on 
the springs, and also to confine its oscilla- 
tions within certain limits. The braces are 
combinations of two or more straps of lea- 
ther, increasing in number according to the 
strain they may be exposed to, and sewn 
together to form one substance. The cutter 
out requires considerable judgment as to the 
quality of his leather, and also to use econo- 
mically parts of the hide which are fitted for 
different purposes, as they are not of a homo- 
genous texture or substance ; he must also 
be able to calculate the requisite strength of 
material. The workmen who sew the material 
together require little more skill than shut- 
tle throwers ; piercing the stitches with the 
awl is a mere matter of habit, which almost 
any person can acquire. The wages of a 
good cutter are from two to three guineas 
per week. The sewers earn from twenty- 
five to thirty shillings, according to their 
neatness of work. Their employment is 
unhealthy, as their work is always performed 
in a stooping posture, and working on black 
leather has a tendency to* injure their eye- 
sight. 

" Sawyers do not require any great skill. 
Inferior carpenters and others frequently 
become sawyers. The work is rather labori- 
ous. Their earnings are thirty shillings per 
week. Very few carriage-builders now use 
pit-sawyers, as a single man at a bench 
with a small frame-saw is found far more 
efficient. 
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" Labourers are a class of people employ- 
ed by coach-makers under one designation, 
but varying much in their skill and ability. 
The commonest class are those who wash 
carriages and move them from place to 
place. The next are those who are capable 
of polishing the metal work and leather, and 
keeping the paint in order. 

" The next and most efficient class are 
those who possess a general knowledge of 
the mechanical construction of carriages, 
and are capable of hanging and unhanging 
them, separating their various parts, re- 
placing damaged bolts or iron-work, nailing 
on the wearing leathers, painting the iron 
Work, greasing, oiling, and adjusting the 
wheels. They must also be able to judge 
of the general condition of carriages, so as 
readily to detect defects which might render 
them unsafe in travelling. The weekly 
earnings of labourers are from twenty to 
thirty shillings, according to their skill. 

" Axletree-makers are divided into forgers 
Or-- fire-men, turners, and vicemen. The 
work ' of the forgers requires considerable 
skill and strength to unite large masses of 
iron at a welding heat, and to reduce them 
tor accurate forms. Their work is akin to 
that of anchor-smiths. Axletree-turners 
must be very skilful, accurate workmen, to 
fix the patent oil axles truly ; for the com- 
mon axles used with grease, inferior work- 
men will suffice. The vice-men also require 
much skill and practice in filing, to enable 
them to work true, which is absolutely ne- 
cessary in axles. Were* these men taught 
to work in wood first, as is the case with 
millwrights, skill would be more frequent 
among them than is the case at present. 
The forgers earn from two to three pounds 
a-'week ; the turners, from two to three 
pounds ; the vice-men, from thirty shillings 
to two pounds, but the latter sum is not 
common. 

" Spring makers require considerable 
skill ; especially for the construction of 
circular or C springs with many plates. 
They work by the aid of a hammer-man like 
other smiths, and have a vice-man to finish 
their work. The modes of working being 
exceedingly imperfect, their work is empiri- 
cal ; and thus some few by long practice 
acquire skill in tempering the steel, which 
others do not attain, simply for want of in- 
struction. Spring makers earn from two to 
four, and occasionally six pounds per week ; 
the vice-men, and hammer-men, the same 
as in other cases. 

" Wheelwrights must be skilful workmen, 
for their work is so severely tested, that if 
not true and sound, it must fail, and more- 
over the accuracy of it depends more on 
truth of eye, and skill of hand, than on any 
mark s ; g lides, or rules. First rate wheel- 



wrights earn from two to three pounds per 
week; but their work is very ladorious. 
Tire-smiths are a branch of the wheeling, 
trade : an unskilful tire-smith does much, 
damage in a short space of tine, and skilful 
ones are not abundant : their earnings are 
from three to five pounds per week, and oc- 
casionally more than that. 

" Lamp-makers have no hard work to 
perform. Their work consists in cutting 
out thin metal and soldering it together. 
It requires neatness, but no considerable 
amount of skill or exactness. The effluvia 
of a lamp-maker's shop is unpleasant, but 
not positively unwholesome ; yet the sitting, 
posture in which they perform their work ia 
not favourable to health, Their earnings 
are from twenty-five to thirty shillings a- 
week. 

Blind-makers, trunk-makers, and joiners 
are reciprocal trades. The amount of skill 
required by the workman is not very con- 
siderable. Their earnings are about thirty 
shillings a- week, and- their work is 
light. The joiners make wains< 
seat-boxes, &c. 

"Turners are employed by carriage-builders 
to turn splintre-bars, splintres, drag-staves, 
raisers, and similar things. Their 
are thirty shillings a-week. 

"Lace-making formerly constituted an 
important branch of carriage-building, as 
skilled workmen were few, and they com- 
manded very high prices for their labour. 
But the art of lace-making is no longer a 
sealed book ; the workmen have increased 
in number, and although a first-rate work- 
man can earn three pounds per week, still 
he does not on the average work more than 
three or four months in the year, the total 
amount is very trifling. Formerly, lace- 
making was confined to London, but since 
the increase of carriages, it has become 
more of a manufacture, and is made whole- 
sale at Manchester and other manufacturing 
towns. The London carriage lace-makers 
are, like most weavers, miserably poor and 
squalid, as is the case with all trades which 
are wearing out, or where the mode of ope* 
ration is changing. 

Curriers are the workmen who dress the 
leather which has been converted from the 
raw state by the tanner. Considerable skill 
is sequired in the operation of levelling the 
hides by a peculiar process, called shaving, 
and the work is laborious. When in work 
the men can earn from two to three pounds 
per week at piece-work ; but, their numbers 
keep many of them constantly out of employ- 
ment* Currying has generally been con- 
sidered a profitable business for the masters; 
and the reason has been that considerable 
capital is required in it, combined with judg- 
ment in buying the material. Tanners do 
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not give credit, and the carrier has to lay in 
his stock of hides at particular seasons. 
Without great skill to judge of the quality 
of a very deceptive material, he may easily 
be ruined. It is a healthy trade for the 
workmen. 

Japanners, in the leather trade, are those 
who purchase the gUwedand enamelled water- 
proof leather used for carriages. Those who 
carry on this business are generally employ- 
ed by the currier who finds the leather. 
Considerable knowledge of materials is re- 
quired, as it is essentially a chemical art, 
and the material on which the japan is spread 
is very liable to injury. The workmen earn 
the same as other painters, and the employ- 
ment is far from healthy, on account of the 
great heat necessary. 

Ivory workers are divided into turners and 
carvers. The former earn from thirty to 
forty shillings per week, the latter consider- 
ably more, as they require more skill. The 
turners prepare rollers and buttons for glasses 
and blinds, the carvers cut out ornamental 
crests for seat cloths. Platers prepare the 
ornamental metal work, such as door han- 
dles, and the beading which covers joints, 
as well as buckles, and all the metal work 
used in harness. The earnings of the work- 
men are about thirty shillings per week. 

Chasers emboss the crests, arms, &c, on 
the door-handles, heads and axletree 
as well as other ornamental work. 



per week, but designers are paid much higher 
in proportion to their skill. 

Embroiderers prepare crests and coats of 
arms to ornament the seat cloths. Their 
work being principally fancy, no fixed price 
la attached to it." 

BXPBRIMENT8 ON THB ADHESION OF IRON 
SPIKES OF VARIOUS FORMS, WHEN 
DRIVEN INTO DIFFERENT SPECIES OF 
TIMBER. BY WALTER R. JOHNSON, 
PROFESSOR OF MECHANICS AND NATU- 
RAL PHIL080PHT IN THB FBANBLIN IN- 
STITUTE, PHILADELPHIA. 
(From the American Journal of Science and Arts.) 

In reference to railroad constructions, 
bridge-building, and several other useful ap- 
plications in civil engineering as well as in 
naval architecture, the adhesion of spikes, 
bolts and nails of various forms* becomes an 
object of much practical inportance. In 
regard to railroads, this matter is worthy of 
more attention than might at first sight be 
supposed. Owing to the high price of iron, 
the fiat rail is often unavoidably adopted in 
in preference to the edge rail ; and whenever 
the speed of a train descending by gravity or 
impelled with great velocity by the moving 
power, is to be suddenly checked by the 
brake, the friction of the periphery of the 



wheel on the rail tends to drive the latter 
lengthwise, and thus to force all the spikes 
with which it is fastened into closer contact 
with the ends of the fibers which have been 
cut in driving them. If this partial or total 
draggingof the wheelsalong the rail take place 
sometimes in one direction and sometimes 
in the other, the spikes must be subjected 
to alternate impulses on the opposite sides, 
indeed, whenever the motive power depends 
on friction for its efficacy, as in the case of 
the common locomotive engine, there is a 
constant succession of these twoopposite digg- 
ing forces, the engine constantly tending by its> 
driving wheels to urge the rail backwards, 
and the train by an equal but more exten- 
sively distributed action tending to urge- 
forward all the rails over which it is at the 
same moment passing. So decided is this 
influence, that on a railroad where the 
transportation is all in one direction, and 1 
where the cars descend by gravity, I have 
seen rails entirely detached, or remaining 
loosely connected but by a single spike, 
while others clearly indicated by the inclined 
position of their upper faces or heads, that 
they were pressed into an oblique or leaning- 
position the wooden sill. 

This single case may serve to show the 
importance of attending to the character of 
the spikes used in similar constructions. 

To determine some of the points relating 
to the forms of spikes, and the kind of timber 
into which they are driven, the following 
experiments were undertaken. They serve 
to show the relative economy of each form 
of spike, as well as its fitness for the purpose 
intended. The mode of executing the ex- 
periments was, to drive each spike to a cer* 
tain distance above its cutting edge, into the 
edge of a piece of plank or scantling, and 
by means of a suitable apparatus, adapted to 
that purpose, to draw it out by a direct 
longitudinal strain. The machine employed 
for this purpose was the same as that which 
has been used for testing the strength of iron 
and copper, in experiments on the tenacity 
of materials employed in steam boilers. A 
strong band or strap of iron connected with 
the weighing beam of that machine, held the 
pieces of plank ; and clamped pincers, with a 
suitable jaw, for taking hold of the head and 
projecting part of the spike, was attached to 
the opposite part of the machine, which, 
being tightened by a strong screw held the 
spike firmly, while the application of weights 
upon the long arm of the lever drew the tim- 
ber away, and released the spike. Care was 
taken to cause the strain to pass through the 
axis of the spike, and by a very gradual appli- 
cation of weights to avoid surpassing that 
force which was just sufficient for extraction. 

The first experiment was upon one of 
Burden's patent square spikes, with a cut- 
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intended to be in all cases placed 
across the grain of the timber. This spike 
was .375 of an inch square, and was driven 
into a sound plank of seasoned New Jersey 
yellow pine, 3f inches. The force required 
to extract it was 2052 lbs., and the exact 
weight of the part driven into the wood was 
866 grains troy. 

The second trial was upon a flanched, 
grooved and swelled spike, having the 
grooves between two projecting wings or 
flanches, on the same sides as the faces of 
the cutting edge. The other two sides were 
planes, continuing to the head. A cross 
section of this spike, taken 1£ inches above 
its edge or point, had the form of fig. 1. 
At of an inch, that is, where the flanches 
project least from the edge, or where the 



ing a perfect square ; the form is as shown in 
fig. 2 ; the dotted line in each figure, re- 
Fig. 1. Fig. 2. 

"7 



presenting the direction of the cutting edge. 
Towards the head of this spike, the flanching 
and grooving is suppressed, and the form 
becomes square. This experiment was made 
on the same piece of Jersey yellow pine as the 
first, and the weight required for extracting 
the spike was 1596 lbs. The weight of the 
part driven in was 7084; grains. The cat- 
ting edge was irregular; the distance to 
which it was driven, was 3$ inches, as the 
first trial. To know the relative value of 
the two forms of spikes, we have but to 
divide the weight required for the extrac- 
tion of each by the number of grains in 
the part which had been buried in the 
wood; thus, 2052-i-866~2.37, and 1596-*- 



708.25 = 2.112. Hence, the plain spike had 
an advantage over the swelled and grooved 
one, in about the proportion 23 to 21. It 
should be mentioned, also, that the plain 
spike was drawn out by a very gradual ad- 
dition of force, whereas the force of 1596 
pounds drew the grooved spike immediately 
after its application. In the first trial, mn 
attempt was made to detect any yielding or 
gradual retreat of the spike, 
start, but none was observed. 

The third and fourth 
made with the same spikes respectively as 
the first and second ; but instead of yellow 
pine, the timber employed was thoroughly 
seasoned white oak. 

The plain spike driven 3 J inches into that 
timber, required for its extraction a force of 
3,910 lbs., and, as before, exhibited no signs 
of movement until the instant of starting, 
when it suddenly came out about one quar- 
ter of an inch, or as far as the range of : 
tion and the elasticity of the 
permit. 

The flanched, swelled, and grooved spike, 
driven 3| inches into another part of the 
game piece of plank, from which the plain 
one had been extracted, was drawn out with 
a force of 3,791 lbs. A slow motion to the 
extent of -fa or -fa of an inch was, in this 
trial, perceived to precede the starting of 
the spike, and was accompanied by a gradual 
protrusion of the fibres of the timber imme- 
diately around the iron. In these experi- 
ments, though the plain spike bore the 
greater absolute weights, yet when the 
weight of metal is considered, it is seen that 
the relative values of the two are 4.515 in 
the plain, and 5.354 in the grooved form. 
The various circumstances of the four pre- 
ceding experiments are seen at a single view 
in the following table >— 
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Remarks. 
Experiment No. 1. — Force gradually ap- 

l, no motion previous to the starting. 
Experiment No. 2. — Force applied at 
once. 

Experiment No. 3. — Started suddenly. 

Experiment No. 4. — Fibres protruded ^ 
inch before spikes drew out. 

Hence it appears, that in yellow pine the 
grooved and swelled form was about "five per 
cent, less advantageous than the plain, 
while in the seasoned oak the former was 
18£ per cent, superior to the latter. It is 



is, by a comparison of experiments 1 and 3, 
as 1 to 1.9 ; and, by a comparison of 2 and 
4, it is as 1 to 2.37. In the preceding ex- 
periments, the spikes were driven into the 
timber, and immediately drawn out again. 
In the second series, the spikes were driven 
into their respective pieces of timber, and 
then soaked for a few days in water. The 
pieces into which the different spikes were 
driven, were as nearly alike as it was prac- 
ticable to obtain them, being always cut 
from the same plank, avoiding knots, cracks, 
&c. The following table contains a view of 

the 
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REMARKS. 

Experiment No. 1. — In this and the four 
following, the thickness of the spike is that 
at the bottom of the grooves. 

Experiment No. 4.— The oak used in this 



experiment was firmer than that employed 
in the first series. 

Experiment No. 5. — The timber had been 
slightly split by the driving of this spike. 

Experiment No. 6. — The flanches remain- 
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ed after filing out the swelled part of the 
original form. 

Experiment No. 12. — Timber slightly 
split in driving the spike. 

The first five of the preceding experiments 
show that with a spike of given form and 
driven a certain distance into different tim- 
bers, the order of retentiveness, beginning 
with the highest, is as follows : — 1, locust; 
2, white oak ; 3, hemlock ; 4. unseasoned 
chestnut ; 5, yellow pine. From the 6th, 
7th, and 8th experiments, we see that chest- 
nut is still above yellow pine, but that hem- 
lock is inferior to both. By the 9th and 
10th, it also appears that hemlock is still to 
be placed below chestnut. Comparing the 
1st experiment in this table with the 6th, 
and the 2nd with the 7th, we perceive that 
the swell towards the point of the spike, was 
so far from being an advantage to it, that it 
in fact tendered the spikes less retentive 
than when that swelled part had been re- 
moved; so that, even could this form have 
been produced without any increase in the 
weight of the spike, it would still have been 
less advantageous than the simple groove 
without the swell ; but when it is considered 
that the swell added 47grs. (=806—759) 
to the weight, it is evident that the groove 
alone has a decided advantage over the other 
form. By the trials in unseasoned chestnut, 
(Nos. 1 and 6.) this advantage is 15 per 
cent. : 

2440—2121 
thus 2\2\ = » and by those on 

, 2328—2069 
yel. pine, (Nos. 2 and 7,) it is 2069 
= 12.5 per cent. In fact, after the ends of 
the fibres have once been thrust apart by the 
thick part of the swell, it is evident that 
when they come opposite to the cavity above 
the swell they must lose some portion of 
their power to press the spike and produce 
the retaining force of friction ; this force 
must then depend for its production on the 
action of those fibres of the wood which are 
opposite to the swelled portion, or between 
it and the point of the spikes. 

In the next series of experiments, it was 
attempted to ascertain the relation between 
forms more diversified than had hitherto 
been employed. 

As it is evident that the total retentiveness 
of the wood must depend, in a considerable 
degree, upon the number of fibres which are 
longitudinally compressed by the spike, it 
was inferred, that on the area of the two 
faces, which ia driving the spike are placed 
against the ends of the fibres, must in a great 
measure depend the retention of the spike. 

In this series, four kinds of wood and ten 
forms of spikes were employed. 

A comparison of the results giveu in 



Table III. (on the opposite page) will 
what order those forms would possess among 
themselves, in point of retentiveness, as well 
as the advantages of the respective species 
of timber into which they were 
driven. 

This table furnishes three sets of 
parisons for deducing the relative 
ing powers of green chestnut, thoroughly 
seasoned oak, and equally seasoned locust. 
Thus the weight which in those three cases 
drew the square spike from the chestnut, 
was 1995; and that which extracted the 
broad flat one 2394 ; and that which drew 
the narrow flat one from the same timber 
was 2223. The sum of these is 6612. The 
sum of the three numbers for the same three 
spikes used with oak, was by experiments 
5, 6, and 7, 13110; and the sum of the 
three locust, by experiments 13, 14, and 15, 
is 11280; these three numbers have to each 
other the relation of of 1, 2, and 2} ; from 
which we infer- that oak is almost precisely 
/trice, and locust 2\ times as retentive as 
unseasoned chestnnt. By comparing toge- 
ther the results of experiments 1 and 2, it 
will be seen that the weights required for 
extracting the two spikes respectively, are 
more nearly proportional to the breadth than 
to either the thicknesses, or the weights of 
the spikes. For the spike with a breadth 
of .405 inch and a thickness of .402, re- 
quired 1995 lbs. for its removal, while that 
which had a breadth of .375 inch took 1873 
lbs. Now .373 : 405 : : 1073 : 2033 for the 
calculated retentiveness, instead of 1995, as 
given by experiments ; — a difference of 
+ 38 lbs. between the observed t 
results. Calculating the retention by the 
weights of the respective spikes, we should 
have 866 : 942 : : 1873 : 2987, or difference 
of 42 lbs., while using the thickness alone, we 
obtain .384 .' 402 : : 1873 : 1960, a differ- 
ence of an opposite kind of 35 lbs. from the 
observed result, the greater thickness yield- 
ing the less retentive power. This corres- 
pondence between the breadths and the ex- 
tracting weights becomes still more apparent 
when we compare the third, and especially 
the fourth with the second experiment. Thus 
for the broad flat spike, (3d Ex.) — Com- 
pared with experiment 2, we obtain 

Dy breadth*, .373:599: : 1873:2701, instead of S3W, dttf. 307 
•'weight*. Jj6Ai*t*:\ W73: 44 44 " - 46A 

44 thickae**, JRM:2tt:: 1873 .137V, 44 M M -WU- 

and for the thinner and lighter spike, (Ex. 
4th.) — compared with the same, 

By breadths .373 : 380 : 1 1S73 : 1968, instead or ! 
dill. * 



weight*. : MM : : 1873 : 1224, 

tbu-Uucti, .3S1 :2Ut : 1873 1 1331, 



Nearly the same conclusions would result 
from a comparison of those trials, which 
were made on seasoned white oak and locust. 
Indeed, it appears that with a given breadth 
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Table III. 

Spikes of various form* — Timber of different kinds. 
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.373 
.539 
.390 

.405 
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288 
1 .253 

.402 

.288 



390; .253 
373: .384 
Di- 



.485 
.375 
.375 



am. 
.375 



2.83 

2.64 
3.77 
2.73 

2.83 

3.77 
2.73 
2.64 



2.60 
2.60 



.375 
.375.375 2.60 
.405 .402 2.83 
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3.5 

3.5 
3.5 
3.5 

3.5 

3.5 
3.5 
3.5 

3.5 
3.5 
3.5 

3.5 



3.5 



>85, 3.77 
390.253 2.73 



866 1873 2.162 Dec. 8, 
898 2394'2.663 Dec. 4 
566 2223 3.927 Dec. 8 

942 3990 4.129 Dec. 7 



89851305.712 
566 3990 7.049 
866 3905 4.509 



1211|3876 
8663727 



3.200 
4.624 



759 4217 5.662 

! 

500 2650 5.300 
942 5967 6.334 Dec. 8. 



3.5 [ 898 7040 7.839 



,500 



Di- 
am. 



.500! " 

.500' " 
! 



3.5 

3.5 

3.5 
3.5 



566 5273 9.316 



M t 



1836. 

929 2052 2.208 Jan. 4, 



929 2309i2.507 



1015^2451|2.414 



Experiment No. 10.— The measure in this and the two following cases as taken 
the flanches. 

Experiment No. 12. — The weight of the part inserted is given by estimation in this 



Experiment No 16. — In this and the two following experiments, the spikes were driven 
into the timbers in the direction of the length of the fibres. 



on the face of the spike, a diminution of 
thickness is sometimes a positive advantage 
to the retentiveness of the timber ; for in 
white oak, the spike which had a breadth of 
only .390, required as much force to extract 
it, as one of which the breadth was .405, 



though the thickness of the former was but 
.253, while that of the hitter was .402 ; and 
on chestunt, thinner, narrower, and lighter 
spike, required absolutely more force to 
withdraw it than the other. This leads us 
to notice the different kinds of action of the 
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respective spikes on timber of various kinds. 
In the softer and more spongy kinds of 
wood, the fibres instead of being forced 
backed longitudinally and condensed upon 
themselves, are, by driving a thick, and es- 
pecially a rather obtusely pointed spike, 
folded in masses backward and downward 
go as to leave in certain parts the faces of 



the grains of the timber in contact with the 
surface of the metal. 

That the view just presented is correct, 
seems also probable from what was observed 
in the case of the swelled spike. For while 
the grooved but unswelled one, driven into 
chestnut timber, (Table II. Ex. 6») required 
1852 lbs. to extract it, the grooved and 
swelled spike, (Ex. 1, same table,) took but 
17101bs. And in Table III. Ex. 10, we find 
the swelled spike drawn from white oak by 
3727 lbs. and the grooved but not swelled 
one, Ex. 12, requiring 4247. Hence it ap- 
pears to be necessary, in order to obtain the 
greatest effect, that the fibres of the wood 
shonld press the face as nearly as possible 
in their longitudinal direction and with equal 
intensities throughout the whole length of 
the spike. Arranging the spikes according 
to the order of their ratios of retention to 
weight, as given by the experiments in Table 
III, from five to twelve inclusive, we have 
the following : — 

1. Narrow flat spike, with a ratio of 7.049 

2. Wide, " " " " " 5.712 

3. Grooved but not swelled, " " 5.662 

4. Grooved and notched, " 

5. Grooved and swelled, " 

6. Burden's patent, " 

7. Square hammered, " 

8. Plain cylindrical, " 
Experiments 16, 17, and 18, of the same 

table were made by driving the spikes which 
were cylindrical with conical points into the 
timber endwise of the grain. This method 
of comparing two forms, the one grooved 
and the other plain, was adopted on account 
of the extreme liability of the timber to 



" 5.330 
" 4.624 
"4.509 
" 4.129 
" 3.200 




Table IV. — Spikes driven to 



split by driving spikes of these forms 
the direction of the fibres. It was observed 
that on drawing these spikes, the holes were 
almost perfectly square. This resulted from 
the position of the rings of annual growth 
and the greater elasticity in some directions 
than in others. It is probable that if the 
filed grooves in experiments 16 and 17 had 
been covered with a scale of oxide, as was 
the case with the plain spike used in expe- 
riment 18, the former would have given a 
result somewhat higher. 

When holes are drilled into stone blocks 
and afterwards plugged with timber to re- 
ceive spikes in fastening on the chairs of 
edge rails, the method of experimenting just 
described finds an application, and it is pro- 
bable that in such 
with a conical 
vantageous. 

A few experiments were made to deter- 
e enect or driving to ainerent ueptns, 
on the total amount of retention. For this 
purpose two different spikes were selected, 
viz., the square hand-wrought spike, the sec- 
tion of which was .405 x .402, and the wide 
fiat one of which the section was .539 x .288. 
They were respectively driven to a certain 

subjected to a force just sufficient to start 
them. This force was noted, and the spike 
was immediately driven down one inch 
deeper than before, and the force again ap- 
plied. All my experiments proved that when 
a spike is once started, the force required 
for its final extraction is much less than that 
which produced the first movement. This 
is readily accounted for on the principle that 
as the wedge shaped point was from half an 
inch to an inch in length j and as this, on 
the starting back of the spike a very little 
distance, became mostly relieved from the pres- 
sure of the fibres, all that part of the reten- 
tion which had been due to the wedge-shaped 
portion of the spike was at once destroyed. 
The following table will show, however, that 

liferent depths. 
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the mere starting of the spike with parallel 
does not essentially diminish the re- 
i, when again driven into the timber 
to a greater depth than before. But when 
a bar of iron is spiked upon wood, if the 
spike be driven down until the bar com- 
presses the wood to a great degree, the re- 
coil of the latter may become so great as to 
start back the spike a short distance after 
the last blow has been given. In this 



a great diminution in the usual effect will 
be the consequence. This shows that a 
limit may exist to the force which we should 
apply in urging down spikes or bolts destined 
to fasten materials together. 

By comparing experiments 1 and 1 toge- 
ther, it will be found that weight for weight 
the flat spike had when driven 1 .8 inches, 
an advantage of 42.3 per cent over the 
square one ; and by a like comparison of 
experiments 2 and 5, it is evident the former 
had a superiority of 37.7 per cent. As the 
spike when driven in only 1.9 inches had a 
much less proportion of its parallel faces ex- 
posed to the reaction of the fibres and a 
greater proportion of the wedge-shaped point, 
it is reasonable to expect that the retention 
would not correspond precisely with the 
lengths inserted. It will be understood that 
when we speak of cutting edges and the 
wedge-shaped portion of spikes, whether 
square, flat, or cylindrical, the direction of 
cutting edges is always across the fibre or 
grain of the timber. It must be evident 
that the wedge-shaped part may be so acute, 
as to correspond nearly with two parallel 
faces, in which case, the tendency to retreat 
from the lateral pressures is small ; and the 
pressures themselves, increasing from the 
point upwards to where the spike is thickest, 
the total efficiency of a given length may be as 
great as that of an equal length of the parallel 
faces, and even greater, provided the thick- 
ness of the spike be so considerable as in 
driving it to produce much crushing and ir- 
regular folding of the fibres of the timber. 
If, on the other hand, the edge be very 
blunt, the tendency to recoil may be such as 
to diminish the adhesion, and in this cage 
the effect of the wedge shape is negative In 
the other it may be positive* 

The first, second and third experiments 
indicate, in the tenth column of the preced- 
ing table, that beyond a certain limit the 
of weight of metal to 



* The following formula may represeut the seve- 
ral experiments - 11=// +r, in which K is the ob- 
served retention ; l~ the length in inches of the 
part inserted j /= the force of retention on one inch 
of the parallel faces, and c= the differences be- 
tween the retention of a parallel portion of the 
spike, and of an equal length of the converging 
faces near the point. The sign of ambiguity arises 
from the cause above < 



begins to mminish, showing that it would be 
more economical to increase the number 
rather than the length of the spikes, for pro- 
ducing a given effect in fastening materials 
together. In this case, also, it will be per- 
ceived, that the adhesion has a much closer 
relation to the areas of the compressing 
faces of the spikes, than to their weights. 
For three of the experiments this ratio may 
be regarded as identical, and dividing, for 
each of the five experiments, the observed 
retention by the area of the two faces op r 
posed to the ends of the fibres, we get a mean 
result, which proves that the absolute re*, 
taining power of unseasoned chestnut, on 
square, or flat spikes of from 1.8 to 3.9 in- 
ches in length, is about 813 lbs. for every 
square inch of those faces which con<* 
the fibres of the timber. 




LIST OF ENGLISH PATENTS GRANTED BE- 
TWEEN THE 30TH JUNE AND 26th JULY* 

1837. 

Henry Augustus Wells, late of New York, but 
now residing in Threadneedle-street, bat manufac- 
turer, for certain improvements in the manufacture 
of hats. June 30 ; six months 

Freeman Roe, of Camberwel 1, Surrey, plumber, 
for an Improvement in water-closets. July 7. 

John James Waterstone, of Millbank-street, 
W estminster, surveyor, for improvements applica- 
ble to the Intercepting and directing of currents and 
waves of water. July 10. 

William Pringle Green, of Falmouth, Cornwall, 
Lieutenant, K.N , for improvements in capstans* 
and machinery employed in juising, lowering, and 

William Chubb, of Portsea, Hants, umbrella 
manufacturer, for improvements In night commode 
pans. July 10. 

Thomas North, of Mitre-street, New-cut, Surrey, 
card-paper and metal piercer, for an improvement 
in the manufacture of wire. July 19. 

Whitmore Baker, of Dedbam, Essex, veterinary 
surgeon, for an instrument or truss applicable to 
the tricking of horses' tails. July 19. 

John Pearse, of Tavistock, Devon, ironmonger, 
for an improvement or improvements in the con- 
struction of wheels. July 19. 

John Hartley Hltchin and Robert Oram, of Sal- 
ford, Lancaster, engineers, for certain improvements 
in the construction and arrangement of cranes for 
lifting and removing goods, by which such machines 
are rendered more generally useful. July 19. 

John Poad Drake, of Arundel-sireet, Strand, 
artist, for improvements iu building ships, steam, 
vessels and boats, and also in the building of canal 
and river barges and lighters. July 19. 

Sir James Caleb Anderson, of Buttevant Castle, 
Cork, Baronet, for certain improvements in loco- 
motive engines, which are partly applicable toother 
purposes. July 19. 

Henry Goschen, of Crosby-square. Bishopsgate- 
street, London, merchant, for improvements in pre- 
paring flax and hemp for spinning, being a commu- 
nication from a foreigner residing abroad. July 19. 

Joseph Henry Tuck, of the Rainbow coffee house, 

its in appara- 
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tus or machinery for' making or manufacturim; can- 
dies. July 25 ; six months. 

John Melling, of Liverpool, Lancaster, engineer, 
for certain improvements in locomotive steam-en- 
gines, to be used upon railways ; parts of which im- 
provements are applicable to stationary steam-en- 
gines, and to machinery in general. July 26. 

1.TST OF 8COTCH PATENTS GRANTED BE- 
TWEEN THE 22ND JUNE AND 22ND JULY. 

Alexander Macewan, grocer and tea-merchant, 

Glasgow, for a process for the improvement of teas 
as ordinarily imported. June 26. 

James Leonard Clement Thomas, of Covent Gar- 
Jen, Middlesex, Esq., in consequence of a commu- 
nication made to him by a certain foreigner residing 
abroad, for an Improvement applicable to stcam- 
eneines and steam generators, having for its object 
the economy of fuel. July 7. 

John SpuMftn, of Guildford-street, Russell -square, 
Middlesex, 31.1). for an Improvement or improve- 
ments in the mode or means of propelling vessels 
through the water, and part of which means may be 
applied to other useful purposes. July 14. 

George Nelson, of Leamington Priors, Warwick, 
gent., for a certain new or improved process or pro- 
cesses by the Use of which the qualities of a certain 
gelatinous substance, or certain gelatinous sub- 
stances called isinglass, may be improved. July 18. 

Thomas Lutwyche, of Liverpool, manufacturing 
chemist, for certain improvements in the construc- 
tion of apparatus used in the decomposition of com- 
mon salt, and in the mode or method of working or 
using the same. July 20. 

William Bell, of Edinburgh, Esq., for improve- 
ments in heating and evaporating fluids. July 21. 

James Dredge, Walcot, Bath, brewer, for certain 
improvements in the construction of suspension 
vhuins for bridges, viaducts, aqueducts, and other 
purposes, and in the construction of such bridges, 
viaducts or aqueducts. July 22. 



LIST OP IRISH PATENTS GRANTED IN 
JUNE, 1837. 

Joseph Bunnctt, of Newingtoti Causrway, South - 
wark, window-blind maker, for improvements in 
window-shutters, which improvements may also be 
applied to other useful purposes. June •>. 

William Cole, of Charing Cross, Middlesex, for 
certain improvements in carriages for railways or 
tram roads. 

George Crane, of Yuiscedysoyn iron works, near 
Swansea, iron-master, for improvements In the 
manufacturing of iron. June t&% 

Nicholas Troughton, of 1! road- street, In the city 
of London, gent., for improvements in the process 
of obtaining copper from copper ores. June 14. 

Bennett Woodcroft, late of Ardwick, Manchester, 
but now of Mumps, Oldham, for improvements in 



the method of printing certain colours on calico 
and other fabrics. 



,*| i -fcpT»3 AND NOTICES. ( 

" General Herapath."— Sir, — I perceive from one 
of your Notes and Notices, that you have quite 
misunderstood the purport of the note which 1 ad- 
dressed to you. It was the soi ditant " Superin- 
dent- General John," to whom I alluded, but I did 
not mean to say that it was the Chair of Chemistrw 
for which he was a disappointed candidate (though 
perhaps quite as fit for that as any other. What I 
wished to point ont as worthy a note was the fact 
(an indisputable one) that the " Superintendent- 
General John" was a candidate for the Natural 
Philosophy Chair in the London University ; and in 
spite of his claim to discoveries in natural philoso- 
phy, such as have baffled all other philosophers, 
whether ancient or modem, was sent to the 
right-about. — I am, Sir, your constant reader, 
W. N. Irby, A.M. — lath July, 1837. 

Science in the East. — We observe with great 
pleasure, from recent Calcutta journals and papers, 
that the new Governor- General, Lord Auckland, has 
commenced giving at the " Government House," a 
series of weekly parties, to which " gentlemen of 
scientific pursuits and attainments are invited, with 
the view of bringing forward interesting discoveries 
in general science." " At the Government House!** 
Who — fifty years ago — would have dreamt of so be- 
neficent a sequel to a dominion established by the 
sword for the sake of pelf? The " India Review," a 
well-conducted and most useful monthly work, late- 
ly commenced at Calcutta under the direction of 
Frederick Corbyu. Esq., speaks of the event In the 
following modest but judicious terms :— " Wekuuw 
there are men in this countzy who will differ from 
us in regard to our expectations as to die great ul- 
terior good to be derived from Lord Auckland's 
scientific parties. There are some who conceive 
that in India there is a deficiency of genius and 
talent. Granting the assertion to be just, by way of 
argument, yet we contend the encouragement thus 
given will inspire what 1 >' Israeli calls ' scientific, 
industry,'' the art which seises, as if it were, with 
the rnpidity of inspiration, whatever it discovers in 
the works of others which may enrich its own 
stores ; which kuows by a quick apprehension what 
toexamine and what to imbibe -, and which receives 
an atom of intelligence from the minds of others 
on its own mind, as an accidental spark tailing on 
a heap of nitre, is sufficient to ruije a powerful 
blaie." 

TAe " Great Westerns* a steam ship, of 400-horae 

Sower, built for the purpose of running between 
ristol and New York, was launched at the former 
place on Wednesday, July 19, in presence of up- 
wards of 20,000 persons. She is now on her way te 
London to have her engines put in. 

The Supplement to Vol. xxvil., containing Title, 
Contents, Index, &c, Medalllc Portrait of his late 
Majesty, and Wyon's Cheselden Medal, engraved 
hy Freebulrn by Bates' patent machine, is published, 
price 6d. Also, Vol. xxvil., price 9*. 6d. 



t£7- British and Foreign Patents taken out with economy and despatch ; Specifications, Disclaimers, and 
Amendments, prepared or revised; Caveats entered; and generally every Branch of Patent Business 
promptly transacted. 

A complete list of Patents from the earliest period (lb Car: II. 1675J to the present time may be examined- 
Fee 2s. 6d. ; Clients, gratis. 
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ADAMS'S EQUIROTAL TOWN CHARIOT. 

In our 23rd volume, p. 129, we gave a 
description of Mr. W. B. Adams's circu- 
lar spring-wheel. We now extract from 
this gentleman's work on " English 
Pleasure Carriages," of which we com- 
menced a critical notice in our last 
number, an account of another inven- 
tion by him, to which that of the cir- 
cular spring wheel appears to have given 
rise, and which promises to be of much 
more extensive utility ; we allude to his 
equirotaJ carriage, so called from the 
wheels, both froitf and hind, being of the 
same size. 

" Having been so far successful," he 
says, alluding to the circular-spring wheel, 
" in applying the wheels to a two wheeled car 
riage, a difficulty occurred as to their adop- 
tion to four wheeled vehicles. For hind 
wheels there could be no objection, as the 
sine leaves abundant space for the springs ; 
but in very small front wheels, the springs 
must necessarily be so much reduced in 
diameter, that they would cease to be springs 
and become rigid in the case of heavy car- 
riages. For light carriages the objection 
would not be so great, as the metal might 
be very considerably reduced in thickness, 
in order to compensate for the reduced dia- 
meter of the springs ; but still it would 
be disadvantageous. In this difficulty the 
author called to mind the fact, that wheels 
of unequal size to the same carriage were 
only a proof of defective construction ; equal 
sized wheels being really the desirable point 
to aim at. After much reflection he con- 
structed some models for the purpose of 
experiment, and ascertained that the lock 
or tarn could be attained much more ad- 
vantageously by placing the central pivot or 
perch bolt near the centre of the perch be- 
tween the front and hind wheels, instead of 
placing it over the front axle, as is com- 
monly the case. In the common mode the 
front wheels lock round on the perch bolt 
nearly at a right angle with the hind ones ; 
and in turning, one of the hind wheels serves 
as a pivot, around which the front wheels 
describe a large circle. But when the perch 
bolt is placed at the centre of the total 
length, in the act of turning, both front and 
hind wheels lock together, and stand on lines 
forming the circumference of the circle in 
which the carriage is intended to turn, the 
two axles radiating towards a common cen- 
tre. Thus, not only is the circle described 
by the common carriage larger than the im- 
proved one, but the resistance is greater, — 
in other words, the improved carriage will 
require less force to turn it. In the com- 



mon carriage also, as the wheels must neces- 
sarily turn beneath the body, they must be 
kept small. In the improved carriage, with 
the perch bolt at a nearly equal distance 
between the wheels, the fore wheels have so 
large a radius that they do not touch the 
body in turning, and therefore may be made 
of the full size." 

Mr. Adams then proceeds to describe 
various sorts of carriages constructed on 
this cqriirotal principle. We select for 
exemplification his town chariot, an en- 
graving of which is given in our front 
page. 

» At first sight the lines of this carriage 
do not appear so graceful to a superficial 
observer as those of the ordinary chariots, 
on account of thestraightness of the bottom; 
but a closer examination will show, that 
with elliptic springs placed at the same 
horizontal level, no other line could be so 
advantageously adapted. The carriage is a 
whole composed of parts of equal sizes and 
proportions, and not filled in with hetero- 
geneous ornaments for the purpose of cover- 
ing defects. The central parts join together 
in lines which are portions of segmental 
curves ; thus preventing a heavy appearance. 
The hind end curves upwards in the elliptic 
form ; and the front, with a return curve, 
somewhat resembling the light figure head 
of a ship : thus denoting the line of progress. 
The lower line of the hammer cloth is made 
to range with the central horizontal line of 
the body. The lamp, instead of being un- 
gracefully attached to the fore part of the 
body, as is commonly the case, stands on a 
branching iron in the open space left for it 
between the body and the hammer cloth; 
thus becoming a promineut object like a 
classic pharos. The general harmonious 
appearance of the vehicle would, with un- 
prejudiced observers, immediately obtain for 
it a preference over ordinary carriages, say- 
ing nothing of its mechanical advantages; 
but the eye, after being long accustomed t*> 
arbitrary forms, seldom remains unpreju- 
diced, and it is difficult to divest ourselves 
of attachments that have grown on us by 
the force of habit. Thus, many persons are 
still found to prefer the barbarous grotes- 
querie which has caricatured the true Louis 
Quatorze taste, and to look with contempt, 
alike on the beauty of Greek simplicity and 
Gothic art. 

" But leaving all questions of external 
appearance to be decided on their own 
merits, and taking the mechanical advan- 
tages for granted, the question of comfort 
remains to be considered. In this point 
of view, the carriage will be found to possess 
qualities not attainable in any of the ordi- 
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nary vehicles. Though appearing larger 
than an ordinary chariot, it actually stands 
on a less space of ground, the axles being 
one foot nearer to each other than is com- 
monly the case. But the whole of the length 
is usefully occupied. The body for the sit- 
ters, instead of being a cramped box, con- 
fining the limbs, as the ordinary chariots do, 
is in reality more nearly approaching the 
form of an apartment, being sufficient for 
two persons of the very largest size to re- 
cline at full length, without incommoding 
each other ; while the bottom is straight 
like an ordinary floor. Britzschkas, it is 
true, also afford a facility for reclining at full 
length ; but from want of space above for 
air, they are almost suffocating to the pas- 
senger ; whereas, in this kind of chariot, 
ample space is afforded for air. On looking 
at the engraving, it will be seen that the 
ordinary appearance of the side door is pre- 
served, though it is not in reality a door, 
but merely a window to draw up and down 
as usual. From the fore part of this ap- 
parent door tne nony is continued, forward 
in a circular form, and thus the interior pre- 
sents a large bow front, with a window on 
either hand, through which a perfect view is 
obtained on all sides. The floor of the body 
is in feet in the form of a horse-shoe. The 
doors open in the bow front on either side. 
This body is well capable of accommodating 
four or six people ; and the locker in front 
will hold a very large quantity of luggage ; 
while the coachman and footman go on the 
box. If required, a stand for the footman 
might easily be attached behind, by light 
iron stays or brackets. On a journey, im- 
perials might be placed on the roof, and also 
on the fore locker ; and supposing two per- 
sons only to occupy the interior, they might 
have avery convenient table before them. In 
addition to this, the author has contrived a 
very simple arrangement, by means of a large 
lamp below the bottom, to heat small water 
pipes carried round the interior, and thus 
maintain a comfortable warmth in the winter 
time. The ordinary mode of constructing 
carriages will scarcely permit this." 



MACKINTOSH'S ELBCTRICAL THEORY. 
MR. THORN E'S REPLY TO A COUN- 
TRY TEACHER. 

Sir, — I read the last letter of your cor- 
respondent, the " Country Teacher," 
with batisfaclion, for it made me see more 
plainly than ever, the manner in which 
he means to treat the propositions con- 
tained in the Electrical Theory; his 
style of answering these propositions 
may certainly mislead the unwary and 



unthinking, but I feel agsured, that it 
will be of no avail, when men duly qua- 
lined shall have to decide. The com- 
pliment which the " Country Teacher" 
has paid the Cambridge Professors, is 
certainly very flattering to them ; but 
are we to judge, that because one is 
rather rash in giving opinions upon sub- 
jects which he has not duly considered, 
that he is consequently disabled from 
giving his opinion upon a subject with 
which he may be well acquainted ? The 
attainments of Professor Faraday in elec- 
tricity cannot be questioned. For my 
own part, I think lie is one of the best 
fit ted to form a judgment, and glad I am 
that this part of the theory has one,whose 
opinion is of so much weight, for its ad- 
vocate. I am obliged to the " Country 
Teacher" for the information which he 
thinks he gives me, wlien he tells me 
that his authority is Newton , and that 
the principles of the equation "are as 
well known as that the three angles" &c.; 
but let me tell him, that although I 
might know, perhaps as well as him- 
self, that the principles were generally 
known, still I might not be assured 
that these principles were correct, and 
therefore feel justified in rejecting them, 
as many eminent men have done before 
me— until I should be convinced of their 
correctness. I am not inclined to take 
the ipse dixit of any man, or set of men, 
but shall judge for myself, with their as- 
sistance. Similar dogmas to those of the 
school of Aristotle will not do for this 
age ; for, although Newton, the master, 
may have said so, his authority cannot 
be taken on all occasions. The disciples 
of Newton, like those of Aristotle, vene- 
rate and worship their master, rather too 
much. If Newton had been perfect, the 
memory of Dolland and others would 
not have been immortalised. Newton 
certainly was a great man, and forwarded 
Bcience in an especial manner, and as 
such, he will ever be respected. 

The " Country Teacher" I find is ra- 
ther inclined to concede the point, that 
the moon is not a solid body, and conse- 
quently, if it were deposited, the cover- 
ing would not be so deep or thick as he 
stated; and also that the moon is the 
same in relative weight, whether hollow 
or solid. He says, that were it hollow, 
the depth of the covering would be dimi- 
nished, but the weight w«nud <\,u 1 ■ 
same; and, as he calculate- . . 
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foot would have to bear a pressure of 
13.627 tons. Had not the "Country 
Teaeher" penetration enough to perceive 
that such an admission is nearly all that 
was wanted to confirm my views with 
respect to the' pressure and contortion of 
the strata ? I afttoed (and the " Country 
Teacher*' ha* jm<«n the answer, perhaps 
unwittingly), where the force requisite for 
this pressure was obtained ? He an- 
swers, that every square foot would un- 
dergo by the deposition of s satellite, a 
pressure of 13. ($27 tons. This is a pres- 
sure quite sufficient to flatten the head 
of the orocodilus priscus, to which I 
alluded in ray first letter. 

i think I can perceive the meaning of 
the ** Country Teacher's" observations 
on my remarks upon solidity and den- 
sity ; however, as yet I see no reason 
for relinquishing my opinions, nor shall 
I relinquish them, until some ^ood rea- 
son presents itself. The opinions may 
be strange, but there are many strange 
things true. Did he ever remark the re- 
gular gradation of the density of the 
planets? If he has not, I can tell him, 
that it is even more regular than the 
nnmber of moons : allowing the density 
of the sun to be J, within small fractions, 
Mercury is as 2, Venus 1$, Earth 1, Mars 
.7, Jupiter .23, Saturn .02, Herschell not 
yet jrrecisely calculated. Did the " Coun- 
try Teacher" ever inquire into the cause 
of this regularly increasing density, for 
surely there must be some cause ? 

I did not mean at first to enter into a 
a controversy upon Mr. Mackintosh's 
theory, of this kind ; I intended not to 
advocate any particular point to the pre- 
judice of another, — but to advocate it as 
a whole, whose principle feature is, the 
precipitation of the secondary on the 
primary bodies. In so doing, I have 
brought forward as proofs, geological phe- 
nomena, which appeared to me could 
have no other cause than these deposi- 
tions. The " Country Teacher" will, I 
am sure, allow that what I have deduced 
from geology are facts. Although there 
may have been a great deal of " guess 
work" in the theories to explain the facts 
I have deduced, the facts were not guess- 
ed at, but observed. There are many 
geological phenomena which I own are 
yet not duly explained, but that they 
soon will be, appears a matter of cer- 
tainty. The ground of argument I have 
taken in respect to the Electrical Theory, 



gives but very little room for the exercise 
of mathematical talents ; and I am afraid, 
that it is because geology depends so little 
upon the abstract sciences, it has con- 
jured up the ire of those who would wish 
to appear before the world as profound 
mathematicians ; and who desire it to be 
thought, that,' with this knowledge alone 
can any 'problem 'be Solved, whether re- 
lative to the state or motion of the hea- 
venly bodies; to the construction of the 
globe, or even any thing which may be 
produced upon its surface. I shall an- 
swer the " Country Teacher" no fur- 
ther, unless he decidedly argues that 
there is no such thing as the acceleration 
of the moon, and that the phenomena l 
have mentioned, are mere fictions. 
I remain, Sir, 

Yours respectfully, , , 
Joshua Thornk. , 

» t 

IMPROVEMENTS IN PUNCTUATION. 

Sir, — It is certainly a remarkable 
thing, that while language itself is so pro- 
verbially subject to change, many of the? 
little arts connected with its incorpora- 
tion and preservation, are so particularly 
stationary. In nothing, I thmk, is this 
more striking than in the art of punc- 
tuation. For many years, nay, for many 
centuries, it has remained quite immove- 
able, and appears to have come altoge- 
ther to a full stop. Judging from this cir- 
cumstance, and from that of the same 
systems being so generally received by 
tne different nations of Europe, one 
would be led to suppose that the art 
had arrived at the point of perfection ; 
but will any one maintain that this is 
really the case? To me it appears full 
of imperfections. In thinking over the 
subject a few days ago, a few sugges- 
tions for improvement occurred to me, 
which, with your permission/Mr. Editor, 
I will proceed to point out. 

The Spaniards have already intro- 
duced one improvement, which might, 
I think, be universally adopted With ad- 
vantage. To every sentence which has 
a note of interrogation at the end, they 
affix an inverted note of interrogation at 
the beginning. This is indeed peculiarly 
necessary in their language, in which the 
words stand in the same order whether 
the purport of the sentence be interro- 
gative or informative; so that, for in- 
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stance, " Muird eJ Rey," may mean 
either, " did the king die?" or " the 
king died." But the principle will ap- 
ply in all languages — wherever it is need- 
ful to have one note of interrogation, it 
is quite as needful to have two. It is as 
necessary to show where a question be- 
gins as where it en^s, perhaps still more 
so, in order that the reader may know 
in time to change his tone accordingly. 
In fact, though custom has reconciled 
us to the present usage, it is almost as 
bad as, if instead of two, we used only 
que bracket to mark a pareuthesis. The 
same reasons that apply to the note of 
interrogation, will, of course, apply to 
that of exclamation. , 

A third " note" of an entirely new 
description, would, I think, be still more 
useful than either of the two already in- 
troduced. I have heard many passages 
murdered in reading, from the want of a 
mark of irony, wherever this figure of 
speech is intended, it demands a total 
cnange of the voice — and it is for the 
very purpose of apprising the reader 
where changes of the voice are necessary, 
— where the author, if he were speaking 
instead of writing, would make use of 
them — that the whole system of punc- 
tuation has been instituted. The omis- 
sion of a mark of irony, therefore, is a 
glaring defect, for which I hope some 
ingenious printer may, ere long, devise 
and introduce a remedy. He will have 
an opportunity of displaying his taste by 
selecting an elegant shape tor the novel 
mark, which, of course, like the others, 
should be used both at the beginning 
and end of the passage it applies to. • 

My next alteration is the most im- 
portant one I have to propose, for it 
would affect almost every sentence in 
every work. It is, however, merely an 
extension of the same principle which 
has already been recognised in the case 
of the parenthesis. Most sentences con- 
tain a number of parentheses, which are 
merely marked ny the insertion of 
commas at every pause. I would pro- 
pose, that in every case the commencement 
of these should be marked by an inverted 
comma thus, , while the con elusion should 
be pointed out by one in the ordinary 
shape. One instance will show what I 
mean. The following is taken from the 
article on copyrights in your 7'2'trd Num- 
ber, page I/O. It is pointed thus : 

" Yet so it is, that while patentees are 
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apparently left to struggle unpitied with 
all the ills that flesh is neir to, Mr. Ser- 
jeant Talfourd not only proposes, with 
apparently every chance of success, to 
confer on authors,— already in compa. 
rison so highly favoured,— a number of 
still additional favours, hut maintains, 
that even then, they will be hardly 
treated," 

I would propose to point thus 3 

" Yet so it is, that , while patentees 
are apparently left to struggle unpitied 
with all the ills that flesh is heir to, Mr. 
Serjeant Talfourd not only proposes 
t with apparently every chance *of suc- 
cess, to confer on authors already in 
comparison so highly favoured, a num- 
ber of still additional favours, but mam- 
tains that , even then, they will be hardly 
treated." > t • . • 

Were this alteration introduced, it 
strikes me that the theory of punctua- 
tion would be rendered much more aim* 
pie, and its practice much more easy. 
I, for ione, am often puzzled under the 
present system to know where to place 
my commas. Your printers, will, I be- 
lieve, be generally considered right in 
pointing the words, "but maintains, that 
even then," in the manner that they have 
done; that is, with a comma after " main- 
tains" and none after "that;" yet if a 
comma is intended to mark a pause, there 
surely ought to be none between " main- 
tains" and " that," and there ought to be 
one between "that" and "even then," 
which latter two words, form in themselves 
a little' parenthesis, and ought to be sepa- 
rated somehow. You will observe, that 
in my punctuation of the passage, the 
two little dashes which occur in the orir • 
ginal are left out. They are in fact merely , 
a defective way of supplying the same 
want which I propose to remedy in what 
appears to me a better. They serve the 
purpose of marking a slight parenthesis 
with the disadvantage of having the 
same mark at commencement and close; 
the very objection which applies to the 
comma as now used in aimilar cases. 

It may perhaps be suggested that it 
would be better to employ two marks 
altogether new for this purpose instead 
of retaining one of the old ones. The 
remark may have some justice, but it is 
dangerous to propose too many inno- 
vations at once, and I have been afraid 
of affronting the prejudices of the eye. 

I will only add, in conclusion, that the 
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hyphen might certainly be more liberally 
employed than it ia now. In a former 
part of this letter the expression occurs 
" in thinking over the subject." The 
word over ia here not an independent 
preposition, but an affix to the verb, and 
it would be better to write " thinking- 
over." Thus we should write without a 
hyphen, that a man " runs down" stairs, 
but with one, that one ship " runs-down" 



another. In all the other Teutonic lan- 
guages, also, such a compound as M coal 
and potatoe-dealer" would be written, 
" coal- and potatoe-dealer," with a hy- 
phen after coal. But it is time to come 
to a period.'! ■• c. 

I remain yours, ' : 1 n - 1 y 

, ' "* ' Punctually, 



NAUTICUS r 8 ASTRONOMICAL QUESTION. 

Sir, — Your correspondents, Nautilus 
and O. X., have each of them said far 
more upon Nauticus's astronomical Ques- 
tion than was really necessary. There 
have been faults on both sides. The 
only object I conceive that Nauticus 
had in view in proposing the question, 
was, to obtain an easy practical solution of 
it, and any one acquainted with spherical 
trigonometry might easily solve the ques- 
tion. Thus, in the spherical triangle 
PFD (see O. N.'s, diagram, page 244) 
we have given the two sides PD,FD 
and the included angle FPD, the angle 
PP'D may be found, and in the triangle 
Z P P', we have then given the two sides 
Z P, P F and the angle Z F P ; hence the 
required angle Z Pr can be found. All 
this is easy enongh, although I mustconfess 
the calculation would be tiresome . The ob- 
ject therefore should be to determine the 
angle ZPF with the least possible cal- 

Solution. 

40°.. 13'.. 00" Cosec 
37 . . 6 . . 42 Sin 
53 . . 29 . . 15 Cotan 



culation. Nautilus has tried to do so in 
his solution (No. 726), but I must inform 
him that he has not discovered the short- 
est way in finding the required angle 
ZPF. The following solution of Nau- 
ticus's question will convince him of this. 

Call the polar distance of the lower and 
upper stars, a and b, A the difference of 
the their right ascension. L, the latitude 
of the place of observation. Then find 
x. So that, 

1st, Tan a?= Cosec (a-f- b). Sin (a— b). 

Cotan ^A.^ 

2nd, Find y. So that 

Cos y =• Cos ^A— x.^j Tan C. 

Tan L. Then y— ^A— x ^ = hour angle 

ZPF from winch the time of observa- 
vation is known. 



<«+*) 
(a— b) 

A 

•w 



10,189983 
9,780514 
9.869407 



34.. 40°.. 30 Tan 



• • H 



.1 / 



A— Of.. 18. .48. .45 Cos 

1 . . 33 . . t8 Tan 
51..30..06 Tan 



b .. 

L 



88 . . 8 . . 56 Cos 



• ! 



» • 



9.839974 
— , 

9,839957 

8,433714 
10,099395 

8,509266 



Differing front 



.'. 88.. 8.. 56— 18— 48..45i«6^.20..il"=hour angle ZPF. 
that of Nautilus by something less than 3£ seconds of time. 

There are certain modificaticns in the D and F, or between F and Z, or upon 
above practical rule, which arise from DZ produced (which last supposition 
this circumstance. The only auxiliary would be the case in O. N.'s question). 



great circle that is required to be drawn 
is a perpendicular from P upon ZD. 
Now this perpendicular, according to the 
of the question, may fall between 



In my next communication I shall give 
a demonstration of the above, and point 
out the necessary modifications that can 
take place in the different varieties which 
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may take place. Perhaps Nautilus will 
favour us with a demonstration of the 
above rule, or O. N. will try to do so ; 
or if he will give us a demonstration of 
Nautilus's practical rule I shall forgive 
him for the mistakes he has formerly 
committed. 

I am, Sir, yours, &c. 

IVER M'lVER. 

July 21, 1837. 



VENTILATION. 

Sir,— If any of your readers can help 
me out of a difficulty in which I am at 
present placed, I bliall be much indebted 
to them, and the inquiry may perhaps 
lead to an unproved metnod of ventila- 
tion. I have just put up a ventilator in 
an infant school of too limited dimen- 
sions, hoping thereby to relieve the ex- 
cessive closeness and heat of the apart- 
ment. It is on the principle of Archi- 
medes' screw ; a helix of tin plate nearly 
1 1 inches diameter, is wound round a 
small wooden cylinder, making four turns. 
This revolves within a cylinder of tin, let 
into, and fixed securely in, the wall. A 
pulley on the axis of the ventilator (3 in- 
ches diameter) is driven by a wheel 2 
feet diameter ; this is turned by one of 
the children who are delighted by an oc- 
casional permission to work it. The 
distance between the coils of the helix 
is about an inch and a half, and there is 
a space of about a quarter of an anch be- 
tween their «dges and the enclosing 
cylinder. Being made to revolve with 
ease about 500 times in a minute, I con- 
cluded that it must (as it were) screw the 
foul air out of the room ; but scarcely 
any perceptible effect is produced. 

I will take this opportunity of noticing 
that Mr. Woodhouse's rotary engine 
(described in your last Number) is not 
new. I have no doubt that he believed 
it to be so, but in the Register of Arts, 
vol. 1, New Series, he will find the exact 
counterpart of his invention in the shape 
of an engine patented in 1827, by Mr. 
Elijah Galloway; the only difference 
werth noticing, being that in Mr. G.'s 
engine, the piston and excentric guide 
revolve while the cylinder remains sta- 
tionary. 

The insertion of the above inquiry in 
your widely-circulated journal will much 
oblige, 

Sir, your obedient servant, 

J.R. 

London, 26th July, 18J7. 



OLD AND NEW SYSTEMS OF FIRE 
EXTINCTION IN LONDON. 

Sir, — I am well aware that it would 
not answer the purpose of " Aquarius*' 
to be put right, and therefore I might 
spare myself any pains upon this head. 
-At the same time 1 should be sorrv for 
your readers generally to suppose that I 
had descended to a " mere quibble" res- 
pecting the Old and New systems of fire 
extinction in London, as charged upon 
me at page 250. The real fact, as can 
be proved beyond all question, is as I 
have already stated viz. ; that the old 
system of firemen, &c, continued from 
tne beginning of the eighteenth century, 
up to the 31st December, 1832, after 
which day, a different system came into 
full and efficient operation. The partial 
reduction in the number of men and en- 
gines, made by some of the principal in- 
surance companies in the course of 1 829- 
30 (which Aquarius, in spite of truth and 
common sense, will insist upon calling a 
new system) was of the following nature: 
three of the largest fire-offices, that had 
been in the habit of running four engines 
each, for certain reasons agreed to drop 
one each, and only to run two engines to 
every fire between three offices, tee fire- 
men mutually cooperating and assisting 
one another, but each acting under their 
respective foremen. No change what- 
ever took place in the system, which con- 
tinued in every respect the same as it 
had been for a century previous, till Jan- 
uary 1st. 1833 when the new system com- 
menced,without any previous preparation, 
or intermediate transition, possessing no 
one feature in common with that which 
had so long preceeded it. The change 
of 1829-30 was a virtual reduction of the 
force, the new system of 1833 was a pos- 
itive increase ; the present fire-establish- 
ment continually paying more hands 
than were ever employed under the Old 
system. 

" Aquarius M has more than once 
most unjustly intimated that Mr. Bad- 
deley has evidently changed his opinion 
on this subjectj allow me, Sir, to say 
that my opinions on this subject remain 
altogether unchanged ; in proof of which 
I can appeal with confidence to all that I 
have either said or written in your pages 
and elsewhere : as also to many persons 
who have known my sentiments both 
longer and better than " Aquarius." 

1 have always held, and still hold, that 
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it is a disgrace to our legislature, that 
the protection from fire of the lives and 
property of the inhabitants of this metro- 
polis* should be permitted to depend 
entirely upon the enterprise or caprice of 
a few trading companies; to whose 
gratuitous assistance the public are ir - 
debted far more deeply than they choose 
to acknowledge. 

I remain, Sir, 
Yours respectfully, 
Wm. Baddelky. 

London, July 25tb, 1837. 

P. S. I am sorry to find that some in- 
convenience has, in more than one in- 
stance, occurred from figs. 2 and 3 of 
Bunnett'sp atent revolving safety shut- 
ters, having been printed upside down, 
at page 1 77> through some inadvertence, 
and f take this opportunity of pointing 
out the mistake. 



FLOAT PADDLE-WHEEL. 



BUOYANT 

Sir, — Through your useful Magazine 
I beg leave to communicate a new kind 
of paddle-wheel. I think it not impro- 
bable that it will supersede aU others, 
and that its powers will prove so great 
that boats and large vessels may be pro- 
pelled with it by manual labor; and ap- 
plied to steam-vessels, it will most ma- 
terially lessen the power of steam required 
for other paddles, consequently save 
expense, ana lessen the danger of a greater 
force of steam. 

The principle of the plan is to bring 
into action the resistance of a buoyant 
body, for instance, a barrel, a hollow 
cylinder, or a globe, instead of the float 
of the common paddle-wheel ; the pres- 
sure of the cylinders, being brought 
successively into action as the wheel 
revolves, at one time acting as an oppo- 
sing power on the water to force the 
vessel forward, and then acting by their 
buoyancy in raising themselves, and aid- 
ing the working of the following cylin- 
ders. Assuming that the resistance of 
buoyant bodies will be greater than dead 
floats of the common paddle-wheel, and 
that the action of the buoyant body will 
relieve, or in a great degree get rid of, 
what is called the back water, the in- 
crease of power in the buoyant paddle- 



* Even the tmall (though ancient) city of Chester 
has a regular " Fir« Pouch ", for whom Mr. Tillcy 
haa juit completed a splendid new tire-engine of 
the most approved kind. 



wheel may be carried to any extent that 
you can construct cylinders, with safety. 

The plan itself consists of a wheel with 
separate hollow buoyant barrels or cylin- 
ders, in place of the common paddle 
floats. 

It is applicable to common paddle- 
wheels, and to any steam-vessel; but I 
advise it to be triea in a double boat by 
applying it between the two vessels. It 
may be placed so as to be taken out of the 
water when not working. In a small boat 
it may be worked by a crank handle on 
each side. The barrels or cylinders may 
be placed either horizontally or vertically. 
Five buoyant floats may be sufficient for 
a small wheel, but larger wheels will 
require more; and the velocity, with 
which common paddle-wheels work, will 
not be required, the force of the buoyant 
body being so much more efficacious 
than the dead float. 

I give my plan through your meri- 
torious work to the public, that they 
may have the advantage of it, without 
any patent right being taken out. Of 
the success of the plan there can he no 
doubt, for I have tried the effect of the 
buoyant Hoat, upon a wheel with corks ; 
a wheel with a string wound round it, 
and moved by the weight of a piece of 
lead, ran over the water, carrying the 
lead through the water with it ; proving 
its motive quality and force, to be eum- 
cient to bring with it the weight that 
moves it. 

I am, Sir, yours, &c. 
An old Correspondent. 

July 29lh. 1837. 
SIMPLE DXYHYDROGEN BLOW PIPE. 

Sir, — As a constant reader of your 
valuable Magazine I beg to acknowledge 
the receipt of many useful hints; and 
shall be nappy if in my turn, I can throw 
out something which may be useful to 
your numerous readers. 

A friend of mine (C, Ingledew of 
Brighton) in using an oxy-hydrogen 
blow-pipe a short time since, adopted an 
arrangraent which in my opinion, is ex- 
ceedingly simple and compacts and, as 
it can be constructed at little expense I 
presume a sketch and description will 
not l>e altogether unserviceable to the 
scientific student. 

I remain, Sir, 
Yours &c. 

. Sciolisterus. 

Claphain, June 10th. 1837 
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Description of the Engraving 



^represents Daniels' safety jet, (fitted 
with stopcocks to regulate the supuly of 
' her £as) firmly held by a screw in the 
ajectmg arm B. The gases are con- 
aned in the bladders C D, and the blad- 
ders are confined between the moveable 
boards EF; to the under side of F are 
attached the cords G II ; these after pass- 
ing oyer pulleys, shown in the side of the 
frame, pass under pulleys fixed to the 
ends of the weight K, and are attached 
to the projecting extremities of the cross 
pieces LM. 

The action is so simple that I think it 
requires but little explanation. By the 
descent of the weights (of which only 



one can he seen in the diagram) the 
under board is drawn op, while at the 
same time the upper .one is pulled down 
and thus both gases are eimuUMfc«ualy 
forced out. , \ '• » 

In the diagram, two boards are fie- 
presented in the centre of the fmme; but 
I have just completed a blow-pipe in 
which I have placed only, a single board 
with a small urojecting piece* to which 1 
have screwed the aim \\ \ tbii perhape 
will answer every purpose., A email 
hook might with : a4vaatage lm /placed? in 
the centre of the weight K, i<» ease th& 
pressure on the bladders occaaionaU&iby 
hanging it on the centre board* hz 
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THE LATE FATAL PARACHUTE- DESCENT* j.'OfnmO'J Oil- 

(Purthcr particulars, extracted from the evidence taken ut the inquest on the body of Mr. Cocking^. 
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John Chamberlain, shepherd to Mr. 
Norman, of Burnt Ash Farm, in the 
of Lee, said that on Monday last, about a 
quarter past 9 o'clock, he saw the balloon 
and something hanging from it, which pre- 
sently fellr At first it came down like 
thunder, that is with respect to the noise ; 
it frightened all the sheen. It appeared to 
come down in a lump together, and U 
thought it turned over aud came down on 
the slant. By the time it reached the 
ground he had got over the hedge, so that he 
could see it foil. The basket, or car, 
touched the ground first, and the other part 
of the parachute fell partly upon it. The 
machinery was broken to pieces, and cover- 
ed a large space of ground. The deceased 




from any weight. He could not say whethc/, 
the basket came down on the edge, or the 5 
bottom. 

Mr. F. C. Finch , surgeon, of Greenwich, 
stated that his attention was directed to the 
balloon ata distance ut halt 'a mile. He saw 
the parachute detached and fall to the ground, 
where he thought he and his father arrived 
about two minutes after the descent. Wheu 
he first saw the parachute it was descend- 
ing very steadily, but it presently began to 
change its position, and assumed that of an 
oyster-shell diving through the water. It 
was coming down in a shelving manner, and 
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made several gyrations, and then appeared 
to collapse, the circumference having given 
way. He should say that it turned over. 
He should think that the balloon, at the time 
of the detachment, was about a mile and a 
half high. The air appeared to afford 
more resistance to the car in which the de- 
ceased was than to the margin of the para- 
chute itself. A very few seconds had elap- 
sed from the time it was detached before it 
collapsed. It appeared on an extoinatkm of 
the ear that the deceased pitched on his 
feet. The injuries (which, in the opinion of 
witness, caused the death of the deceased) 
were received when he reached the ground. 
Indeed he did not see what was to kill him 
before. His moral life might have been 
gone but not his physical life. They knew 
of cases on a rail -road where there was 
an enormous speed without loss of life. The 
rail-road at Manchester, for instance. There 
it had been no uncommon thing for persons 
to travel at the rate of 60 miles an hour, 
without loss of life. Now, according to the 
statements, it was clear that the deceased 
descended only at the rate of 30, and there* 
fore it must be perfectly apparent that the 
velocity of the journey could not have caused 
death. 

By the Jury.-— Was of opinion that the 
velocity that the deceased came down conld 
not kill htm. If he had been stopped in the 
same ratio as thai with which he was 
descending he had no doubt of the deceased's 
coining down with safety. 

Professor Airy, Astronomer Royal.—- 
From the Observatory at Greenwich he saw 
the balloon shortly after its ascent from 
Vauzhall j the wind was then dne west ; but 
as the balloon rose he remarked that it ap- 
peared to come from the north. He took 
his eyes away from it for a short space 
of time, and when he again looked towards 
its direction he saw that the course was N. 
N. W. With regard to the parachute he 
was much surprised at its appearance, 
because he could not see the man who was 
said to have gone up in it. At this time he 
was using a common telescope. He pre- 
sently heard a shout in the Park below him, 
and on looking up again he saw that the 
parachute had been cut away from the bal- 
loon ; it very quickly changed its shape ; it 
did not retain its original appearance more 
than 3 or 4 seconds. He was quite confident 
as far as it was possible to judge of time on 
such an occasion that was the extent, and he 
was fully borne out in his opinion by the 
ladies of his family, all of whom witnessed 
the sight. When they next came to look at 
the parachute it was in a collapsed state. 
The appearance it then presented Was that 
of an umbrella about three parts closed, and 



one portion of the canvass was flickering 
about with great violence. He watched the 
decent about half a minute, when he lost it 
behind the trees. He nevertheless exclaimed 
to his family that the person in it was cer- 
tainly a dead man. He instantly put on his 
hat and walked over to Lee, where- his ex- 
pectation was realised. ' He was perfectly 
confident that the car could not have turned 
over, because had that been the case the 
party must inevitably have been thrown out. 
The car itself; too, would- ha*e got into 
some strange position. The parachute when 
he lost sight of it had come down about 
three-fourths of its space. It had gone dow u 
steadily, although it might have been sloping 
off from himself. It was difficult to estimate 
the best construction of such a machine, hot 
in this of Mr. Cocking it had no power to 
set itself right, supposing it to be disturbed. 
If flattened by the air on one side, the re- 
gular forces acting upon it would make the 
danger the greater ; the ring surrounding this 
was made of a tin tube hollow all the way 
round, he supposed for stiffness, but such 
tubes never should be trusted without stops 
which would enable them to resist tremor; 
if once flattened in the sides by a dent, they 
were highly dangerous. The tube was as bad 
a thing as could have been used ; whalebone 
would have been much more desirable. He 
much preferred the principle of the old para- 
chute to that used by Mr Cocking, as con- 
taining within itself the means of becoming 
right if meeting a trivial injury, whereas the 
present was the reverse. 

Mr. Gye, one of the proprietors of Vauz- 
hall, produced the following agreement, 
which was in Mr. Cocking's own handwrit- 
ing: — 

44 Agreement made between Frederick Gye 
and Richard Hughes, esquires, of Vauxhall 
Gardens, on the one part, and Robert Cock- 
ing, gentleman, of No. 1, Soutb-iflland-place, 
North Brixton, on the other. The said 
Robert Cocking undertakes to superintend 
and assist at the construction of a parachute 
of his own invention, on an entirely new 
principle, the expense of which parachute 
to be defrayed by the above Frederick Gye 
and Richard Hughes, and to be their exclu- 
sive property, subject to the following con- 
ditions ; namely, the aforesaid Frederick Gye 
and Richard Hughes, bind themselves to the 
said Robert Cocking, on no account what- 
ever to employ any other person or persons 
to make a descent or descents with the 
above-named parachute but the aforesaid 
Robert Cooking ; and the said Robert Cock- 
ing binds himself to make his first ascent 
free of all demands or remuneration from 
Messrs. Gye and Hughes, except what may 
be occasioned by conveying back the para- 
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chute then And at all times to Vauxhall 
Gardens; and the above-named Frederick 
Gye and Richard Hughes bind themselves to 
pay to the said Robert Cocking, for the two- 
following descents after the first, the. sum. of 
twenty guineas for each descent, and that 
afterwards . on all future descent* with a 



will pay to the said Hubert Cocking the sum 
of 30/. } and the said Robert Cocking binds 
himself to make descents with the parachute 
aa often as Messrs.' Gye and Hughes- shall 
flunk proper (fair wind and weather always 
considered) j and the said Robert Cocking 
binds himself not to . construct a parachute, 
or make descents for any other person or per- 
sons whatever hut to the said Frederick Gye 
and Richard Hughes ; and the shore Robert 
Cocking, further, to make descents in any 
part of England, or on the continent, if re- 
quired by Messrs. Gye and Hughes, for the 
above-named sum of 30/. 

" (Signed) Robkrt Cocking. 

"July 21, 1837." 

The Coroner here inquired the time that 
the construction was commenced. 

Mr. Gye could not exactly say the actual 
time that the apparatus was commenced, 
but Mr. Cocking was backward and for- 
ward with his plans, drawings, and calcula- 
tions, about three weeks or a month. 

The Coroner.*— Who constructed the para- 
chute ? 

Mr. Gye.— -It was made entirely under 
superintendence of Mr. Cocking himself, 
who did not wish that any one else should 
interfere. 

The Coroner. — Did you ever perceive that 
Mr. Cocking had any misgivings as to the 
success 4)( his experiment ? 

Mr. Gye.-— I never saw a man so calm 
and collected in my life as Mr. Cocking was 
up to thS' last moment. 

The Coroner.— Did you ever hare any 
conversation with the deceased as to the 
chance of the experiment having a fatal ter- 
mination ? 

Mr. Gye.— I never anticipated a fatal re- 
sult. 

The Coroner*.— Did any conversation take 
place as to when the day should he fixed 
whether Mr. Cocking should be obliged, 
under all circumstances, to descend, or be 
at liberty to change his mind ? 

Mr. Gye.— None, for although this agree- 
ment was written two months ago, still it 
was not signed till last Friday, and as late 
as four o'clock on the day of the descent, I 
had some communication with Mr. Cocking, 
in the hearing not only of some of our work* 
men, but af two of that gentleman's particu- 
lar friends, who have kindly attended here 



to-day, in order, if you tlunk it necessary, 
to confirm my statement. (The coroner 
and jury, however, appeared to feel so satis- 
fied with the evidence of the witness as not 
to think it necessary that either of these par- 
ties should be called). The conversation to 
which I allude was couched, as near as I can 
recollect, in fhe following words :—l said, 
"Mr. Cocking, since you have been in these 
gardens, you have probably acquired some 
practical experience } and if you now think 
that your calculations are not likely to prove 
correct, that you have not so much surface 
as you think fit, that the machine is not of 
sufficient strength, or that your i 
fail you, or that from any cause 
you would rather decline making the experi- 
ment, I beg of you to say so. Do not allow 
any idea of disappointing the public, or of 
any disgrace falling upon the Gardens, in 
consequence of such a determination ; I will 
willingly take the risk of that upon myself, 
for they had better pull the Gardens to pieces 
than that an accident should happen. If it 
were to become necessary, we would return 
the visiters the money they have paid." 
Mr. Cocking replied, " My dear fellow, this 
is very kind of you, but you know I have 
shown ray calculations to several scientific 
friends, and I am fully satisfied of their accu- 
racy." I then said, " There is one thing* 
then, that I shall insist upon ;— if we suc- 
ceed in removing the parachute from here 
(it waa then in one corner of the balloon 
ground) to the grass plot,- and in getting it 
safe out of the Gardens, and it stands the 
pressure in ascending, 1 have not the slight- 
est doubt but you will descend in perfect 
safety; but in case any thing should give 
way during the ascent, or that at the last 
moment you should feel disposed to abandon 
the experiment from any nervous feeliug, I 
shall have a rope ladder put into Mr. Green's 
carj up which you can climb and descend 
safely with him m the balloon." Thinking 
that his supposing himself to be the cause 
of a public disappointment might induce him 
to persist in making the descent against his 
real wish, I hud out the following plan for 
adoption, and arranged with Mr. Green ac- 
cordingly. It was this:— Mr. Green waa 
to lower by a rope bags of baUast, equal to 
the weight of Mr. Cocking, into the car of 
the parachute, taking care, however, not to 
separate the rope until Mr. Cocking had 
ascended the rope ladder, but merely to 
allow the ballast to hang so far down in tho 
car, that when the rope was cut, it should 
fall to the bottom. This precaution was 
necessary, as, if the weight of the ballast 
had been on the car of the parachute be- 
fore it had been relieved of Mr. Cooking's 
weight, there would have been just double 

Digitized by Google 



300 



Tnii LATE FATAL PARACHUTE DESCENT 



the strain it was intended to 
Mr. Green approved of this plan, but made 
the very proper suggestion, which was 
adopted, that pullies and ropes should be 
substituted for the rope ladder; so that in 
case Mr. Cocking should be at all nervous, 
his reaching the car of the balloon should 
not depend solely on his own exertions, but 
that Mr. Green and Mr. Spencer should 
haul him up. As soon as Mr. Cocking was 
safe in the car, the parachute was to be 
liberated, and the public would be as much 
gratified as though Mr. Cocking had himself 
descended, with which it is possible they 
might never have become acquainted. 

The Coroner — Was this apparatus put 
into the car ? 

Mr. Gye. — I put it in myself. 

The Coroner.— Was there not some ap- 
paratus attached to the parachute in order 
to guide it ? 

Mr. Gye. — Yes, there was, and that Mr. 
Cocking regarded as the most beautiful part 
of his invention. The witness here explain- 
ed, that this effect was produced by the ropes 
which attached the car to the parachute pass- 
ing through several blocks or pullies, which 
enabled Mr. Cocking to throw his whole 
weight on one side of the machine, and by 
altering the centre of gravity, make the in- 
strument assume the form of an inclined 
plane. Mr. Gye then went on. Mr. Cock- 
ing made an experiment in my presence, 
which proved to me the capability of his 
machinery to produce the desired effect, for 
his model not only varied its course in the 
direction of the wind, but actually scaled 
down against it. [To illustrate the above, 
the witness produced two models of exqui- 
site workmanship, made by the deceased, 
and which, as the witness observed, would 
go very far in producing a favourable opinion , 
of his ability on the mind of any person, 
especially with regard to the subject of the 
present investigation]. 

The Coroner. — Pray, was not the upper 
ring of the parachute broken previous to 
the ascent ? 

Mr. Gye.— Bent, but not broken. 

The Coroner. — How was this done ? 

Mr. Gye. — In order to move it from one 
part of the ground to the other, it was ne- 
cessary to support it by men carrying short 
poles, and in consequence of the wind sud- 
denly catching it, the whole weight of the 
parachute was tin-own on one of these poles, 
the point of which had only two square 
inches of surface. These indentations were 
mended, and Mr. Cocking told Mr. Green 
that those were the strongest parts, and it 
has proved to be so, for the jury must have 
seen, on examining the remains of the tube, 
that it has not given way in any one of these 



parts. The witness now produced two 
drawings by the deceased, and, at the with 
of the coroner, explained the reasons given 
by Mr. Cocking for conceiving his own para- 
chute to be superior to that of Garnerin. 
It wa? Militant. ally this ; that when the 
proper jmsition of the old parachute wu 
disturbed during its descent, and an oscilla- 
tion commenced, the column of air under- 
neath it became greater on the elevated side, 
therefore the constant effect was to increase 
that oscillation; but with the new parachute, 
the column of air became greater under the 
depressed side, and consequently had a ten- 
dency to raise it again into its proper posi- 
tion. Garnerin, whose weight was about 
that of the deceased, made his parachute, as 
I have been given to understand, 28 feet in 
diameter. Mr. Cockings was 34 feet, am! 
which, if any gentleman present will be kind 
enough to make the calculation, will be found 
to give an immense increase of surface, j. 

The Coroner. — Can you inform us whe- 
ther there were any stops in the tin to pre- 
vent Its collapsing ? 

Mr. Gye.— There were none. Mr. Cock- 
ing ordered every part of the material him- 
self, and considered the tin tube strong 
enough without the stops ; and I think the 
jury will be convinced that it was so by a 
test to which I will now submit a portion of 
it. The witness here produced a piece of 
tube three feet in length, on which were two 
joints in addition to the seam, and holding 
one extremity in his hand, requested a juror 
to take up the other. He then suspended a 
half hundred weight on its centre, without 
the least impression being made on the tube. 
A second was next suspended, but neither 
fracture nor indentation took place, and Mr. 
Gye stated his belief that it would well bear 
a third pressure of equal weight. The wit- 
ness went on, at the request of the Coroner, 
to state that he had formed his opinion as 
to the cause of the accident, and having 
mentioned it to Mr. Green, found that he 
entertained the same. It was this, — that 
the deceased had, contrary to the caution 
given by himself, twisted the trigger line, by 
which he was to release the parachute, round 
his arm, and had thereby been pulled up out 
of the car as far as the ropes immediately 
above the lower hoop would allow his body 
to pass. The whole weight of the apparatus, 
as well as that of the deceased, instantly 
came upon this thin line, and it of course 
broke. The deceased then would naturally 
have descended much faster than the para- 
chute, and as the car was directly under- 
neath, must have fallen into it ; and Mr. 
Gye was of opinion, that by his fall, which 
was about 1 1 feet, the ancle bone was broken. 
This fall produced a sudden jerk upon the 
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parachute, and gave to the upper hoop a strain 
which it was never anticipated it would have 

to encounter. Tlie deceased* then being uri- 
ahle to bear his weight upon his legs, ac- 
cording to Mr. Gye's opinion, seems to hove 
rested his chest upor the edge of the basket, 
;ind thereby caused the dreadful fractures on 
coining to the ground, noticed in the post 
mortem examination. The witness first con- 
ceived tliis idea of the accident from having 
been informed that a rope was found twisted 
round the wrist of the deceased ; but not sue- 
eceding in discovering the person who actu- 
ally saw it, he, on Wednesday, at the sug- 
gestion of Mr. Green, in company with A lr. 
Spencer, and two friends of the deceased, 
examined tbe left wrist of the corpse, and 
found a deep indentation corresponding with 
the size of the trigger line around it. lie 
thought the pressure op the parachqte in 
ascending would be greater than that in de- 
scending, but was aware that on this, Pro- 
fessor Airy entertained a different ..pinion. 

Mr. Monck Mason stated that he had 
taken an anxious, and, indeed, a painful 
interest, in the proceeding, from the cer- 
tainty with which he had been long led to 
regard the result. In his opinion, whether 
the machine had broken in the descent or 
not, the main result would have, been the 
same ; the insufficiency of the parachute to 
support the individual within the limits of 
velocity required by nature for the preserva- 
tion of life was the real cause of the catas- 
trophe. Tlie rupture of the machine was 
merely an accident which had occurred dur- 
ing the consummation of his fate. So far 
from having been influenced in his opinions 
by the consideration of its strength ; the con- 
clusion to which he had arri\ed regarding 
the insufficiency of the means about to be 
employed was not only determined, but 
made known to the public before he had 
ever seen the parachute, or hail any idea of 
the strength of the materials erftployed in 
its construction. He made known the re- 
sult of his calculations some time previously ; 
informed Mr. Green of them ; on the 
cht before tbe ascent, he communicated 
Mic press*, in the hopes that 



* The following Is the substance of the letter 
nlluded to by Mr. Mason ; it appeared in the Morn, 
ing Herald of 24th July, the day of ascent : — " The 
plan which has been adopted as a novel one, has 
been long known to the scientific world, although, 
on account of certain inherent deficiencies, tbe prac- 



tical cultivator* of the art have declined 
it. It was first promulgated In Paris about "forty 
years ago, revived in England by Sir George Caytey, 
and published by him, with other notices on aeros- 
tation, in the24tb vol. of Nicholson's JournaL It 
wa» subsequently more fully developed and im- 
proved upon by Mr. Kerr, by whom it was, in seve- 
ral experiments, publicly illustrated, and is finally 
detailed in the Encyclopedia Londieninsis, at the 



they might make a more powerful impression 
upon the parties concerned, as bearing with 
them the stamp of authority, which a public 

declaration of opinion always confers, and also 
in the hope that the public, being acxpiainted 
with the results, might be the more readily 
inclined to sanction the withdrawal of the 
attempt, if not absolutely to interfere to pre- 
vent it. Finding his remonstrance? unavail- 
ing, on the following evening (the day of the 
a-rent) he went to the Gardens, with the 
view of personally drawing the attention of 
the parties to the imminence of the ease. 
He saw Mr. Cocking, and expostulated with 
him seriously upon his design. Mr. Cock- 
ing replied, that his friends had made experi- 
ments, and that he was fully satisfied of 
their correctness. He entreated him to ob- 
serve, that the case was not one for experi- 
ment, but for calculations ; the experimental 
part had long been determined. Mr. Cock- 
ing replied, as before, that he had no doubt 



conclusion of the article " Aeronautics." Its prln. 
eiplc seems to be un inversion of the preceding ones, 
in which the surface of least resistance is mude to 
descend foremost. The chief object of this arrange- 
ment is said to be, the correction of the oscillating 
motion, wWch to a Violent extent Fceompimie* the 
descent, and the insurance uf the speedy action of 
the machine after It* detachment. The ost Illations 
in question, however, do not acpear to be In aiiy 
way connected with the shape of the parachute. 
They are merely the consequence of a first irregu- 
larity Impressed upou it, by the unequal txteusiua 
of its parts in the act of opening. As a proof that 
the aberrations In qnestion nre entirely inder en- 
dc-nt of the form of the parachute, or indeed of any 
oiher pt-rmanent condition of the descent, it may 

times »>eing much more strongly displaced than at 
others, occasionally wanting altogether, uud ulmost 
always becoming fainter as the experiment draws to 
a close. The chief objection, however, the plan by 
which it Is proposed to obviate them, is the great 
socnlice which It occasions in the resisting powers 
of the parachute, to an extent indeed which gives 
us reason to entertain much apprehension concern- 
the I -sue of the experiment by which it ts now 
to Le W.ii trated. Jly a course of calculations, we 
learn, thut the usistence exerted upon tbe base of a 
cone passing thron/o the air .supposing it a plancj 
Is to that upon its oblique presentation, in the pro- 
portion uf unity to tbe line of half the vertical 
angle. Supposing the apex of the cone in the pre- 
sent instance to be a right angle (from which we 
belii ve it is little removed] this proportion would 
stand in numbers-as one Is to one divided by the 
square root of two .—consequently, the loss of re- 
sistance occasioned by presenting such a cones point 
foremost, Is equal to one-third of what it would 
have been, had the base been so disposed as to en- 
counter the action of the air. Owing to this cir- 
cumstance, the power of the projected parachute 
assuming its radius to be 17 feet, would only avail 
to retard the fall of the individual in the 



feet. Now the descending velocity of such a para- 
chute, ( barged with a weight of 4H41bs., we ascer- 
tain from I>r. Button's t! corem, would be exactly 
'20$ feet per second, and the force developed, the 
same as if the individual had fallen unprotectedly, 
from a height of 6 feet and a 4, very nearly tw ice as 
much as in these cases is generally considered to 
be the ncin# of human bearing." 



Digitized by Google 



THE LATE FATAL PARACHUTE DESCENT. 



302 

as to his success. He again repeated his en- 
treaties, that he would only for an instant 
attend to what he had to say upon the sub- 
ject. Mr. Cocking replied, that he had then 
no time to spare, he must go and dress him- 
self to ascend ; but he would be happy to 
meet him on the morrow and discuss the 
point. ■ 

By a Juror. — He proceeded to remon- 
strate with other persons, but was requested 
to desist ; among other persons, Dr. Fara- 
day. He said that the friends of the de- 
ceased had satisfied themselves by previous 
experiments ; that it was now too late to 
interfere, at the eleveuth hour, and that all 
would go right. 

The Foreman of the Jury then read from 
a written paper the following verdict.—" 
We find that the deceased, Robert Cocking, 
came to his death casually and by misfortune, 
in consequence of serious injuries which he 
received from a fidl in a parachute of his own 
invention and contrivance, which was ap- 
pended to a ballon ; and we further find that 
the parachute, as moving towards his death 
is deodand, and forfeit to our sovereign lady 
the Queen." 

Professor Faraday has subsequently 
addressed a letter to the Times, explana- 
tory of the part he took in this melan- 
choly affair, which, in justice to that gen- 
tleman, we subjoin. 

Sir, — Though very unwilling to appear in 
the public journals or intrude on your kind- 
ness, I am induced, by what appears to me 
an unnecessary reference to my name in the 
late inquest, to ask of you the favour of pub- 
lication for the present letter. 

I knew Mr. Cocking long ago, was a fel- 
low member with him at the City Phfloso- 
phical Society, and heard him deliver the 
lecture 23 years since, referred to by Mr. Gye 
at the inquest ; and the recollection of his 
companionship, abilities, and kindness at 
tliat time, adds greatly to my feelings of sor- 
row for his melancholy death. I did not 
know that he thought of putting his para- 
chute to the proof by a descent, untd I saw 
his intention announced in the papers, and 
did not see him, or the parachute, until the 
day of the descent. He then asked me 
at the Gardens my opinion of its safety, 
and I said, that as to its capability of re- 
tarding his descent, it was purely a mat- 
ter of calculation, into which I could not 
go. He said that he had made both ex- 
periments and calculations, and was fully 
assured the velocity of descent would not be 
greater than that of a man falling from a 
height of two feet. I then remarked upon 
the weakness of the construction, especially 



of the upper ring, and asked why he had not 
given it a form be tter able to resist colUp. 
sion? Why it was not assisted by stretchers 
or bracings, &c. ? He gave me the same 
answer generally that he had given to Mr. 
Gye, that it was strong enough, and that he 
objected to more weight above. I made 
other objections, as for instance, to the 
opening in the middle of the parachute, the 
place of the centre of gravity, 3cc, but find- 
ing him perfectly satisfied with his prepara- 
tions, and resolved to ascend (as is fully proved 
by the evidence on the inquest), finding also 
by the care of Mr. Gye, that every preciu- 
tion was taken to enable him to abandon his 
intention at any moment, 1 desisted from 
making further remarks, which might tend 
to disturb his presence of mind, though they 
would not have prevented his ascent. 1 
however said not a word to him to advance >ii> 
going; but, being doubtful and anxious, had 
expressed myself so to some on the ground, 
and amongst others to Mr. Green, who 
asking me whether I would rather be in his 
or Mr. Cockings's situation, I said in his; 
and this he told to Mr. Cocking in my 
hearing. With these feelings on my mind. 
I retired iu part, and did not speak to Mr. 
Cocking for the last hour and a half. 

Hearing that Mr. Mason was disturbing 
Mr. Cocking's attention, I did venture to 
soy to the former gentleman, that as Mr. 
Cocking was resolved to ascend, I thought 
it unwise. Mr. Mason told me that he had 
made calculations, the result of which was, 
that the descent would be a very rapid one. 
I observed, that Mr. Cocking had also told 
me he had made experiments and calcula- 
tions, the results of which were, that the 
descent would be slow. Mr. Mason's cal- 
culations and objections, as far as 1 know, 
had no relation to the strength of the para- 
chute, or to the actual cause of the future 
and sad result. 

The opinion given by Mr. Green and Mr. 
Gye (who appear to be the best judges under 
the circumstances) regarding the failure of 
the parachute, makes me glad that I said no 
more to Mr. Cocking than I did. The re- 
tention of the rope attached to the balloon 
at the moment of separation may have hern 
due to some disturbance of mind through 
anxiety, thus bringing on the fatal termina- 
tion ; and 1 am very thankful that I, at 
least, was not the cause of any such anxiety. 

In conclusion, my sincere thanks are due 
to the Coroner for his kindness and consi- 
deration. It is much to be desired, though 
perhaps not to be expected, that others would 
more frequently have the same thought. 
I am, Sir, your obliged servant, 

M. Faraoat. 

Royal Institution, July 31. 
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EXPERIMENTS ON THE ADHESION OF IRON 



SPIKES 



FORMS, 



WHEN 



OF VARIOUS 

INTO DIFFERENT SPECIES OF 
TIMBER. BY W. R. JOHNSON, PROFESSOR 
OP MECHANICS AND NATURAL PHILOSO- 
PHY IN THE FRANKLIN INSTITUTE. 
(From the American Journal of Science and Art*.) 
(Concluded from p. '2*3). 
The accompanying figures represent the 
appearances of timber as developed by split- 

1. 2. Fitptm of Timber, 



ting the specimens, through the axis of the 
cavities, left by the spikes when withdrawn. 

Fig. I, is tbat presented by the locust 
timber, mentioned in Table II., experiment 
1 1 , in which the weight required to extract 
the spike was 3990 lbs. The upper part of 
the figure exhibits the rising up of the tim- 
ber just as the spike starts. In every case 
this effect was found, on examining the tim- 
ber, to have been of very limitei 

4. 



3. 




Fig. 2, represents the grain of chestnut 
timber as affected in experiment 3, Table 
III., with the broad flat spike, and other 
trials. At the point of inflection downward, 
the grain appears to be not only bent, but 
actually broken off. 

Fig. 3, exhibits the appearance of a speci- 
men of hemlock timber, used in experiment 
with the straight grooved spike, (Fig. 4, of 

Fif/nrM 

1. 2. 3. 4. 



spikes), in which the weight required to 
extract it was but 1296 lbs.— See Table II., 

T7> •. A Oil. 

Experiment otn. 

Fig. 4, conveys an idea of the manner in 
which a defective specimen of pitch pine 
was affected bv a spike. The force required 

was so trifling, that it 
in the 




to draw this 
was not 
tables. 

of Spike*. 

5. 

Ml 



6. 



• i 



?4 



H ! 



i 



Fig. 1, is a square spike .405 of an inch 
wide on each face; referred to in Table III., 
Experiments 1, 5, and 13. 

Fig. 2, is a cylindrical spike .485 inch in 
diameter, sharpened to a cutting edge. — 
See Table III., Experiment 9. 



Fig. 3, is the grooved and notched spike, 
serrated in the bottoms of the grooves on 
the two faces, Table 111., Experiment 12. 

Fig. 4, is a spike with plain grooves on 
the faces, extending from the upper part of 
the bevel to the height of about 3£ inches. 
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Fig. 5, is a grooved and swelled spike, 
that i?, having the groove deeper at the dis- 
tance of two inches from the point, than it 
is at one inch from it. At the former, the 
depth of each groove is .0G6 inch. 

Fig. 6, is a cylindiical spike .5 inch in 
diameter, tapering to a point. 

Fig. 7, is a spike of the same diameter as 
the preceding, but having fifteen spiral 
grooves proceeding from the point upward. 

Fig. 8, is a flat spike .390 inch in breadth, 
and .253 inch in thickness. See Table Til., 
Experiments 4, 7, and 15. 

Note. — The only series of experiments, 
analogous to those above detailed, which 
has fallen under the notice of the writer, 
was made in 1824 (see Gill's Technical Re- 
pository, vol. v. p. 248), by Mr. B. Bevan, 
on the adhesion of sprigs, brads, and nails, 
when driven into timber longitudinally and 
transversely. His operations were extended 
to several kinds of timber, via., Norway deal, 
dry oak, elm, dry beech, and green sycamore. 

He employed some nails of a very minute 
size, of which 4560 were required to make 
a pound avoirdupois. One of these re- 
quired 22 lbs. to extract it, when driven .4 
of an inch into pine board. From this size 
he advanced by several gradations to the 
sixpenny wrought nail, of which 73 make a 
pound avoirdupois. Of the latter, he drove 
one to the depth of one inch successively 
into pine, elm, dry oak, dry beech, and 
green sycamore, and found the forces re- 
quired for its extraction to be as follows : — 

For Pine. . 187 lbs. For Beech 667 

Elm.. 327 Sycamore... 312 

Oak.. 507 
Mr. Bevan examined, to some extent, the 
difference between driving a nail by percus- 
sion with a hammer of known weight and 
range of fall, and forcing it into the wood 
by simple pressure. This curious inquiry 
did not, for obvious reasons, enter into the 
plan of the writer of this article. Mr. Bevan 
found, that to force a sixpenny nail into pine 
1 inch, it took a pressure of 235 lbs. ; to ex- 
tract it, 187 ; to force it in H inch, 400 ; to 
extract it, 327 ; to force it in 2 inches, 610 ; 
to extract it, 530. 



NOTES AND NOTICES. 

Legislative Procrastination. — The Chamber of 
Deputies, by coming to a vote to postpone all out- 



standing railway questions to next session, have put 
an extinguisher, for the present, on Mr. Cockerili's 
plan tor a railroad from Paris to Brussels, and thus 
Miaved for a time the anxieties of tbe inhabitants of 
St. Quintin, at the threatened deprivation to their 
city, of the advantages of improved communication. 
Railway matters seem to " hang tire" more in 
France, than in any other part of tbe Continent, 
generally further behind in the appliancces and 
means of advanced civilisation : but parliamentary 
interference seems to be one of the chlefest causes 
of delay, wherever it is called into action. 

Steam Explosion at Hull. — A member for the 
French Ch -imber of Deputies lately put the question, 
whether the French Ministers intended to Institute 
any Inquiry into the causes of the late explosion at 
Hull > Towhich Mr. Arago replied, that a committee 
of the Academy of Sciences was occupied in pre- 
paring a report on the causes of steam explosions 
in general, that at Hull Included, which would be 
made public in due time. Both question and an- 
swer seem rather singular. If any scientific inves- 
tigation into the causes of that explosion be neces- 
sary, it would seemVather to belong to the English 
than the French government to make one. Should 
any commission of inquiry on the subject be sent 
over the channel, we would suggest, that In the 
sume humane spirit, our ministers should dispatch 
another to report on the late melancholy accident, 
by which twenty-four persons were destroyed at tbe 
Duke of Orlean's marriage at Paris. 

Gamble, the engineer of the Union, has been ac- 
quitted on the charge of manslaughter. 

Chinese Literature. — The study of Chinese ap- 
pear* to be making some progress on the Continent. 
The Emperor of Russia has appointed a Professor 
of that language at the University of Kazan, In the 
person of a Russian missionary long resident at 
Pekin ; he has also purchased his Chinese library 
for three thousand rubles, and assigned him an an- 
nual salary of four thousand rubles, or about a hun- 
dred pounds sterling more than it is proposed to 
give the new Professor at the University of our own 
wealthy metropolis. The latter situation is, it U 
rumoured, to be offered to Mr. Kidd, now President 
of the Anglo-Chinese College at Malacca, one of the 
Chinese pupils of which has lately found employ- 
ment under the Government of the Celestial empire, 
as a translator from the English. At Vienna, also, 
they are not inactive. Mr. Stephen Endlicher, an 
industrious and ingenious officer of the Imperial 
Library, has taken advantage of a recent visit of 
Baron Schilling de Constadt, the well-known I 
and traveller, whose gigantic stature and 
tions found him such favour among the 
to draw up ond publish a catalogue of the Chinese 
books and coins of the Imperial collection. The 
number of works, it appears, is 189; the library may 
perhaps be equal in this department to that of the 
British Museum, or even of the East India Company, 
but is certainly inferior to that of the Asiatic Society, 
or the London University; and all four of these are 
in our own capita], now pre-eminent for collections 
of Chinese literature. With regard to coins, there 
will probably be no reason for English readers to re- 
cur to the pages of Mr. Endlicher : a memoir on the 
subject, embodying information derived from Chi- 
nese authorities, by Mr. Samuel Birch, of the British 
Museum, was recently read before our own Nuraif- 
matical Society, 
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tA COLONEL HACBRONl's PARACHUTES. 

Sir,— I read in the papers some days 
ago a confused, and, to me, unsatisfac- 
tory, description of a parachute, con- 
structed by Mr. Cocking, on the princi- 
ple of its presenting a convex surface 
downwards. The apparatus was of an 
extraordinary weight, more than that of 
a man ! I have remarked, thirty years 
ago, that oysters, like a common tea- 
saucer, thrown into the water, will al- 
ways fall bottom downwards, in conse- 
quence of the convex shape. But it is 
also necessary to know, that a flat surface, 
say, of three square feet, falling through 
the air, meets with double the resistance 
of a derai-spheroidal surface of equal 
diameter. The greatest resistance is 
from a concave descending surface, pro- 
vided it can be kept from turning 
over, which it is naturally disposed to 
do. The proper, and perfectly effica- 
cious, construction for a parachute, is 
similar to an umbrella j only, instead of 
the whalebones or canes being brought 
to a point and attached to a stick, they 
must be attached to a ring or hoop of 
wood, of a diameter equal to one-fifth or 
one quarter of the diameter of the para- 
chute. Thus, there will be a large hole 
in the centre of the machine, through 
which the compressed and accumulated 
air will rush, and infallibly prevent its 
overturning, or even oscillating at all. 
I have tried this construction with heavy 
weights, and found it answer entirely. 

To the central hoop must be attached 
four or more stout sticks of deal, of a 
length about equal to the diameter of the 
parachute ; these brought down perpen- 
dicularly, are similarly fastened to an- 
other wooden hoop, equal in diameter 
to one-third or more of the parachute. 
Stays or braces of small cord are at- 
tached all round the circumference of 
parachute, and connected below to this 
inferior hoop, to which also is attached 
the basket to contain the aeronaut. 
Fig. 1 (see front page) is a sketch of this 
parachute. A second set of stays may 
be attached to the radial rods, by run- 
ning rings, in a similar position to the 
motallic stays of an umbrella. Such is 
the proper construction of a parachute, 
in which (were I at liberty) I should feel 
no hesitation to descend from a balloon 
at any height. If this parachute be closed, 
it leaves an opening below, which will in- 
stantly inflate it upon falling. 



For those who advocate a convex un- 
der surface to a parachute, the following 
are the two best ways of making such: 
Turn a flat round piece of deal, like a 
double Gloucester cheese. Bore eight 
or twelve holes in its periphery, into 
which properly insert by the butts as 
many East India bamboos, which taper 
to a thin point like a fishing-rod. Each 
bamboo being fifteen feet long, will form 
a circular frame of thirty-two feet diame- 
ter. A plan of this is shewn at fig. 2 (see 
front page). Over this stretch common 
calico. The whole will weigh only 20 lbs. 
The rope, to which is attached th6 basket 
of the aeronaut, being fixed in the mid- 
dle of the wooden centre piece, the bam- 
boos will bend gently upwards on the 
whole being pulled down through the 
air by a heavy body, and can never col- 
lapse. Fig. 3, shews this bamboo para- 
chute descending. Another way would 
be, to form a hoop of beech 20 feet dia- 
meter; over this attach canvas, butloosely. 
The weght being applied to the middle 
of the slack canvas, will give the convex 
under surface desired, and slight stiff 
spars of deal placed across from one 
side of the hoop to the other, would 
prevent the possibility of a collapse, to 
which there is no disposition, as the 
pressure is equal all round. Fig. 4, 
shews this hoop parachute descending. 

When I read the account of Mr. Cock- 
ing's parachute, I could not see the 
rationale of the thing, or how it was 
prevented from collapsing. A formation 
like a common umbrella, turned upside 
down, would have been far more sen- 
sible. 

In 1804, a gentleman, whom I after- 
wards saw, leaped off the bridge of La 
Tenita, which connects two streets by 
passing over another street, 122 feet be- 
low. He fastened to his waist a com- 
mon umbrella, only larger, like such as 
are used in gigs, and arrived safe to the 
paved ground, without injury. He took 
the precaution to affix stays all round, 
attached to the stick. Tnis feat was 
witnessed by thousands, who still re- 
member the fact. 

Garnerin's parachute oscillated as de- 
scribed, only because the hole in its 
centre was not larger than the crown of 
a man's hat. After all, he was not hurt. 
For the double assurance of those who 
fear a too violent collision with the earth, 
helical springs at the bottom of the bas- 
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ket wDuld serve as an auxiliary preven- 
tive to a shock. 

There will be no shock with either of 
my^uarachutes, especially with the um- 

I have no veneration for ballooning, 
as I regard it as a perfectly futile attempt 
to navigate the air. Montgolfler bal- 
loons, as I have said, offer more chance 
of direction than those of gas. . But bad 
is the best. 

Yours, &c. 

F. Macbroni. 

MACKENZIE'S IMPROVED PARACHUTE. 

Sir, — Public interest having been re- 
cently attracted to the subject of aeros- 
tation, and parachutes in particular, by 
Mr. Cooking's late unfortunate experi- 
ment, I take the liberty of troubling you 
with some suggestions relative to the 
subject, which you are at liberty to 
publish, should you so far think them 
worthy of attention, in your valuable 
miscellany. 

I am, Sir, your obedient servant, 
George Mackenzie. 

Architectural Draughtsman. 
3, Cluremont-rovr, Bornabury-road, Islington, 
August 2, 18S7. 

1st. Of whatever form a parachute 
might be made, would it not be advisa- 
ble to place the aeronaut who is to de- 
scend by it, not quite in the lowest part 
of it, but, on the contrary, near the centre 
of gravity of the whole machine — the 
requisite stability being obtained by a 
weight, not of human, but of inanimate 
matter, suspended much below him, 
whose oscillations, should any occur, 
woidd not therefore much afiect him, 
and which, by touching the ground be- 
fore the basket in which he was placed, 
would soften much the jerk he would 
experience at the end of the descent, by 
lightening the parachute of much of the 
load which it had sustained, supposing 
it to be made of size proportional to the 
aggregate weight of ballast and aeronaut? 

2nd. If the parachute be of a form 
adapted to continue, like a pendulum, 
any oscillations (which may arise, which 
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on the principle of Mr. Cocking^, or like 
an inverted cone, would not one or more 
annular tubes of flexible material, but 
inflated with air, like one kind of life- 
preservers against drowning, and three 
or four feet m diameter instead of three 
inches, be more efficacious in preventing 
the parachute from collapsing than the 
tin tube used in that unfortunate in- 
stance ? In case of the union with this 
plan, of the one heretofore mentioned, of 
separating the aeronaut from the ballast 
which steadies the machine, the latter 
weight might be suspended by converg- 
ing ropes from the outer annular tube, 
while the basket alone was hung to the 
middle; thus taking off much of the 
strain which would tend to produce col- 
lapse, as shewn in the accompanying 

J3 





diagram, where the inflated annular tube 
A D has suspended to it the weight W, 
between the cords supporting which, are 
the four triangular sails c*c, to check 
vibration in the weight, while the flexi- 
ble part forming the area of the circle 
A B, curves over at D D to a conical 
shape at E, where it supports the basket. 

4th. But perhaps the best parachute 
would be nothing else than a balloon, 
only inflated with common air, and with 
a funnel shaped piece at the bottom to 
catch the air to replace leakage or other 
accident, by means of a hole in the hot- 
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appears to have been the case with M. attiucm, uy means ui a uoic m me uoi- 

Garnerin's), would not vertical sails or torn (the neck), through which also the 

vanes, fastened about the lower weight, aeronaut might creep on approaching 

be useful in checking them ? the ground, to escape the shock of the 

3dly. In the construction of a parachute car coming in contact with it; there 

X 2 Digitized by'Google 



308 SIR HUMPHRY DAVY'S PRESIDENCY OP THE ROYAL SOCIETY. 



might even be a second car quite within 
the body of the balloon, and suspended 
from its inside by ropes radiating in all 
directions ; thus the balloon itself would 
be a most efficacious spring to break the 
fall of the aeronaut. I am here suppos- 
ing the above-named balloon to nave 
been previously carried up by another, 
common one. 

Before concluding, it may be well to 
explain, that the writer of this would not 
be understood to suggest or advocate 
the risking of any more human lives, in 
reducing to practice the foregoing, or any 
similar plans; at any rate, until their 
entire efficacy is proved by such experi- 
ments, as might be made at first with the 
inanimate machines alone, and their bal- 
last, and afterwards with brute animals ; 
of which, there should be tried not only 
those of smaller size and more active 
habits than the human, but also those of 
greater bulk and more clumsy form, to 
observe the effect of the descent upon 
them. G. M. 



PARACHUTE DESCENTS. 

Sir, — The melancholy termination of 
Mr. Clocking's experiment has not been 
sufficient to deter the enterprising spirit 
of another individual, who, I have been 
informed, has since offered to renew, the 
trial, and, it is to be hoped, upon more 
certain and cautious principles. Mr. 
Clocking's parachute was, as the distress- 
ing event proved, greatly deficient in 
point of strength ; there should have 
been lines attached to the outer rim, 
supporting the car or basket; these 
would have afforded a bearing to coun- 
teract the pressure upon it, in its de- 
scent. Had this been done, in all pro- 
bability it would have prevented the 
collapsing, and Mr. Cocking would have 
been preserved. 

But I very much question if the prin- 
ciple of the inverted cone, after all, is 
correct ; first, because it does not afford 
sufficient resistance, without requiring a 
more extended area, accompanied with 
the disadvantages either of increased 
weight or less proportionate strength. 
Next, because the difficulties of ascent 
are increased in exact proportion to the 
superior resistance which the hollow of 
the cone presents. By reversing its 
position, therefore, it is better suited to 
every purpose required— that opposed 



to the ascent is less, and to the descent 
greater, presenting less risk both to the 
ascending and descending aeronauts. 
The rush of air would also converge to 
centre, and if the opening were left in 
the apex of the cone, to allow of its 
egress, oscillation might be avoided ; an 
addition might also be made to serve as 
a helm, and direct the line of descent, 
which the aeronaut could command as he 
thought fit. But it is to be hoped, that 
before another individual risks his life 
upon so useless an enterprise, the ex- 
periment will be tried by attaching; a 
weight of any required density, to the 
parachute, and upon the result of this, 
the attempt could be proved safe or 
otherwise; the experiment would of it- 
self afford sufficient interest, and be cer- 
tainly more creditable to the public, than 
if another individual were to place him- 
self in such peril previous to using every 
possible precaution for his safety. 

I am, Sir, yours respectfully, 
James Woodhousr. 

Kilburn, July 21, 1837, 

SIR HUMPHRY DAVY'S PRESIDENCY OP 
THE ROYAL SOCIETY. 

Sir, — Mr. Herapath having published 
ten letters more of the private corre- 
spondence which he falsely alleges caused 
" the expulsion" of Sir Humphry Davy 
from the presidency of the Royal Society, 
I shall, with your leave, take up, and 
proceed with, my analytical exposition of 
this correspondence, from the pointwhere 
I left it in my letter in your journal for 
May last. 

The reader will recollect, that the 
term expulsion, was latterly softened 
down by Mr. Herapath into "forced 
retirement" and that again into " re- 
signation, which led me to remark, that 
it was manifest from this, he was desirous 
of wriggling out of the charge of expul- 
sion altogether. One would have thought 
that here were variations enough for one 
tune; but Mr. Herapath, as if intent 
upon shewing the infinitude of his sup- 
pleness, or wrigglesomeness, has favour- 
ed us with yet one change more. The 
charge is now, that the correspondence 
ended in the expulsion, forced retirement, 
resignation, or — "exit" of Sir Humphry 
Davy from the chair. Rather than go 
on baching out at this rate, he had bet- 
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ter make a clear breast of it at once, 
and honestly and contritely confess that 
the charge amounts to just nothing at all. 

Mr. Herapath, having given up peda- 
gogue izing at Bristol for something in 
the same line at Cranford, wrote both 
to Mr. Davies Gilbert and Sir Humphry 
Davy (Letters X. and XL, 11th January, 
1821), apprising them of his change of 
residence, and pressing for a decision 
on his " paper," which he hints, would, 
if favourable, be of some consequence 
to him " in Aw business /" Mr. Davies 
Gilbert (good natured man!) replies 
(Letter XIII., 14th January, 1821), that 
he hopes sincerely his " academy will 
answer his every expectation," but that 
being no longer President of the Royal 
Society, he can say nothing about " the 
paper" which he had put into the hands 
of Sir Humphry Davy on the day of his 
election. Sir Humphry Davy replies 
(Letter XII., 13th January), that he had 
read the paper, that is to say, "those 
uarts of it which are intelligible" but is 
by no means " impressed with a convic- 
tion of their truth. 

" The pressure of your gravific fluid, 
for instance, taking away weight, must 
depend on the motion of its particles; 
and yet you counteract this pressure by 
heat, which you consider as motion".'!! 

Sir Humphry concludes by politely 
inviting the author of this rare theory 
to favour him with a call at his house 
in Grosvenor-square "any Wednesday 
evening after nine o'clock," when he 
would "always find some of our most 
distinguished men of science with him." 

Herapath says, that he accepted the 
invitation, and " attended Sir Humphry 
Davy's evening meeting," 17th January, 
1821. 

" We had a long chat together in the 
rooms, in which he spoke very kindly 
and encouragingly, and hoped, alluding 
to my paper, that I would: not be dis- 
couraged by the opinions of one or two, 
laying an emphasis of contempt on the 
word ' opinions,' adding, ' there are two 
or three in the council who are deter- 
mined it shall not pass.' He introduced 
me to Dr. Young, who, on my asking 
him, said he had not seen or heard of 
the paper, yet in a few minutes after, 
discussing the mode of making some 
experiments, he observed, ' but you, in 
your paper, say * * *.' " 

I will not assert that every word of 



this statement is false, but I will say 
that I do not believe a single word of it, 
— which is a fact. Sir Humphry Davy 
had already communicated to Mr. Hera- 
path, in writing, his own deliberate opi- 
nion, that his theory had no truth in 
it, and justified that opinion by a speci- 
men, which shewed that it was deserv- 
ing only of contempt ; and yet he would 
have the world believe, that when he 
afterwards, and for the first time, met 
Sir Humphry Davy, the president for- 
sook all the distinguished and really 
scientific men around him to chat fami- 
liarly and long, — most " kindly and en- 
couragingly," with this country peda- 
gogue — this Cranford academician, and 
strove hard to throw all the blame of the 
rejection of his paper on others of the 
Council. The thing is incredible— no- 
body will or can believe it. Sir Humphry 
had too much tact — leaving out ot the 
question truth, honour, consistency, 
every thing else — to be guilty of such 
baseness. And Young, the polished 
and high-minded young — he, too, must, 
on the credit of this indiscriminate 
libeller, stand convicted of uttering a 
gross and wilful falsehood ! Faugh 1 

Mr. Herapath afterwards sends Sir 
Humphry Davy (Letter XVI., 5th Feb., 
1821) some "experiments on tempera- 
ture," which, he says, present " a strik- 
ing agreement with the theorem" given 
in " the paper," about which he had been 
so long pestering the Society. 

" That these experiments, if they are 
allowed to be correct, are a decisive 
proof of my theory of the constitution 
of the gases, and, therefore, of my theo- 
ries of collision and heat, no one, I think, 
can deny ; and if they are not allowed to 
be correct, it will remain to be shewn 
wherein I have erred, and what kind of 
miracle it must have been to produce so 
imposing an agreement ." 

Sir Humphry Davy, who was no 
stranger to the "kind of miracles" by 
which such "agreements" are some- 
times produced (as to which the reader 
may peruse with profit an amusing chap- 
ter in Mr. Babbage's book on the Decline 
of Science), replies (Letter XII., Feb. 28, 
1821), "You speak of mixing mercury 
in vessels of hammered tin, a metal 
which is rapidly dissolved by mercury! 1 !" 
Sir Humpnry adds, " I have likewise 
submitted it (the account of the experi- 
ments) to a very able philosopher, who 
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has added a note at the end, which alone 
would shew that in its present state it 
could not with propriety be communi- 
cated to the Royal Society." The " very 
able philosopher" alluded to appears to 
have been Dr. Roget, and the note (as 
now given by Mr. H.) is as follows : — 

" If (as Mr. Herapath maintains) the 
temperature of melting ice be to that of 
boiling water in the subduplicate_ratio 
of 8 to 11, that is, as <t/S to Vll, or 
1 : 1 . 1726 : Then the difference of the 
temperature between is to the total tem- 
perature of ice reckoned from the real 
zero :: 1.1726—1 ( or, 0.1726) :i : :i80° 
:1043°, and not 480°, as Mr. H. makes 
it, from having calculated according to 
the simple, and not the subduplicate, 
ratio. — P. M. R." 

Sir Humphry begs, under these cir- 
cumstances, to be informed u in what 
manner he may immediately return the 
two papers." 

Mr. Herapath states, ^hat before re- 
ceiving this letter, he " had seen Sir 
Humphry Davy again, but found him 
very unlike the kind, affable man" he 
was at his first visit, January 17th. 

" He affected the great man — talked 
dictatorily (sic in orig.) — was going to 
upset me at once by some experiments 
of De Luc ; but though I saw the book 
under his fingers, he would not take it 
down, probably well knowing he would 
have confirmed me, as I then told him 
the experiments he alluded to would." 

Nice grammatical English this ; but let 
that pass. When it is considered that 
Sir Humphry Davy had by this time 
satisfied himself that neither "the paper," 
nor " the experiments" furnished in cor- 
roboration of it, were fit for presentation 
to the Royal Society, and more espe- 
cially, what his notions must have been 
as to the kind of miracles by which the 
" striking agreement," or, as Mr. H., 
with more propriety, perhaps, calk it, 
** imposing agreement," between the 
theory of the paper and the results of the 
experiments was accomplished, the want 
of cordiality evinced by Sir Humphry 
at this second interview can hardly be 
wondered at. What community of feel- 
ing could there possibly be between two 
experimentalists of such opposite cha- 
racter ? 

After such decisive evidence of the 
real opinion which Sir Humphry enter- 
tained of Mr. Herapath and his "experi- 



ments," the reader will scarcely be pre- 
pared for the next curious particidar 
which comes in my way. The account 
of the "experiments" was sent to Sir 
Humphry Davy on February 5, and the 
letter pronouncing them unfit for pre- 
sentation to the Itoyal Society, is dated 
February 28th ; and yet we are expected 
to believe, that during this short interval 
of twenty-three days, Sir Humphry Davy 
expressed himself as follows : — 

"Mr. Gilbert informed me that Davy 
spoke in very high terms of the experi- 
ments"! !1 

Not even on the respectable authority 
of Mr. Gilbert nimself would I credit 
such a statement, and still less am I dis- 
posed to do so when all the proof we have 
of it is the assertion of Mr. John Hera- 
path that Mr. Gilbert said so and so str- 
teen years ago ; the said John Herapath 
being the same person who has before 
represented Mr. Gilbert himself to be a 
great story-teller (see my letter of May 
last), and the no less estimable Dr. Young 
to be a still greater. 

Here, for the present, my task of dis- 
section ends (would the subject did not 
smell so rank!); but having arrived at 
that stage of this little history where the 
cause of quarrel between the parties was 
complete, and war (to expulsion, if not 
to the knife) was about to commence, I 
may as well mention, before concluding, 
that Mr. Herapath now tells us that after 
all he was "not ambitious to appear in the 
Philosophical Transactions!" The grapes 
were sour. 

I am, Sir, your obedient servant, 

Philo-Davy. 

Camden Hill, August 2, 1837. 

SIR 8AMUEL MORLAND'S SPEAKING- 
TRUMPET. 

Sir, — The invention of the speaking- 
trumpet has been demanded for many ; 
but without inquiring into the validity of 
their various claims, it is certain that we 
are indebted to Sir Samuel Morland for 
the instrument in its present state. 

In 1672, Sir Samuel published a de- 
scription of the speaking-trumpet, in a 
small tract entitled, " A Description of 
the Tuba Stentorophonica, an Instru- 
ment of excellent use, as well by Sea as 
by Land," (fol., 8 leaves). From this 
very rare treatise, the following particu- 
lars are taken, which are interesting, in- 
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asmuch as they shew the gradual experi- 
ments that he made, before the instrument 
attained a comparative degree of perfec- 
tion : — 

The first trumpet that he constructed, 
" although," Bays Sir Samuel, " the in- 
vention had been long before digested in 
my thoughts," was made in glass in the 
year 1 6/0, being about 2 feet 8 inches in 
length, the diameter of the greater end 
1 1 inches, and that of the other end 2 J 
inches. " With this," he says, " I was 
heard t peaking at a considerable dis- 
tance by several persons, and found that 
it did very considerably multiply the 
voice." 

The next tube that Moriand made was 
of brass, 4£ feet feet in length, the dia- 
meter of the greater end being 1 2 inches, 
and that of the less 2 inches; and in order 
that no part of the breath might be lost, 
lie caused the mouth-piece to be con- 
structed like a pair of bellows, so that 
by opening and shutting, it might pre- 
cisely correspond to the movement of 
the mouth. With this instrument, trials 
were made in St. James's Park, where 
King Charles, Prince Rupert, and Lord 
Angier heard him speaking very dis- 
tinctly at the distance of half a mile. 

Much encouraged by these trials, and 
his Majesty's approbation, Sir Samuel 
constructed three more of these instru- 
ments, of copper, in the form of common 
trumpets. The first measured 16 feet 
8 inches in length, the diameter of the 
greater end 19 inches, and of the little 
end 2 inches; the second, 21 feet in 
length, the diameter of the great end 
2 feet, and that of the other end 2 J- 
inches ; the third was 5i feet long, the 
diameter of its great end 21 inches, and 
of its little end 10£ inches. With these 
trumpets ; he was heard speaking at the 
distance of nearly a mile and a half. 

Sir Samuel afterwards enters into a 
philosophic disquisition on the nature of 
sound, and the best form of the speak- 
ing trumpet ; but he does not come to a 
conclusion on the last point, which is 
still dubious. It is now generally agreed 
that the efficiency of the instrument does 
not depend so much on its form as its 
length. 

Moriand concludes his pamphlet with 
"an account of the manifold uses" of 
this instrument, which are excusably 
magnified; the reader who is curious in 
such matters* can peruse it at the British 



Museum, but space will not permit me 
to give an example. 

J. O. H. 

A. J.*., Augiut 7, 1837. 



0)1 THE SYMMETRIZING POWER 07 THE 
1IYS. BY THE REV. J. MACIVAR, A. M. 

Ret the surface of a glass mirror be 
sprlukled over with some powder, as, for 
instance, with flower from a dregging-box. 
Thai done, on looking perpendicularly down 
upcji the reflecting surface, at the distance 
of distinct vision from it (unless the eye be 
too long-sighted,) the powder will appear, 
not irregularly scattered, as it really is, but 
symmetrically distributed in two systems of 
beautiful radiations, having the pupils of the 
eyes for their centres. 

The phenomenon is sufficiently remark- 
able to strike even thoBe who are not other- 
wise curious in such matters. It may be 
observed, however, that as every eye cannot 
catch it at once, it is better to commence by 
using one eye only, as this gives only one 
system of radiations, which, being more 
simple, is more easily observed. If this 
phenomenon has not been already attended 
to (and I do not recollect to have seen it 
noticed anywhere,) it is, I think, well worthy 
of investigation. Some facts are, indeed, 
immediately obvious respecting it. Thus, 
as to the region in which the physical part 
of the phenomenon takes place, it plainly 
appears that it is not either the humours or 
retina, as is generally supposed in reference 
to other phenomena of the same order, but 
a more deeply seated part of the apparatus 
of vision. For if it were any of these an- 
terior parts, or even the retina itself, the cen- 
tre of the radiant system would certainly 
change its place when the eye was made to 
wander over the mirror. In point of fact, 
however, that centre does not change place 
except when the whole head is moved, in 
which case it does so proportionally. 

I ascribe the phenomena to a peculiar 
mode of action in the nervous part of the 
apparatus of vision, proper to it as an elastic 
tissue, in virtue of which it tends, like the 
tissues and media experimented on by Chladni, 
Savar, Faraday, and others, and doubtless all 
elastic tissues and media, to distribute all 
motions impressed upon it in symmetrical 
systems ; a view of the matter having very 
interesting bearings upon the principles of 
tastes, — during the investigation of which it 
was, that this experiment first occurred to 
me, — and one calculated to explain several 
seemingly unaccountable phenomena as to 
the distribution of sensibility in the retina. 
— L, if S. Phil. Mag. 
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PRODUCTION OF POWER FROM THE 
DECOMPOSITION OF WATER. 

Sir, — The means of setting "the Thames 
on fire" have long been known, but the 
advantage of so doing has not yet been 
proved. After superseding coal in light- 
ing our houses and streets, perhaps the 
next application of galvanic action to 
useful purposes will be the separation of 
metals from their ores ; and judging 
from the experiments of Becquerel, Fox, 
and Crosse on these substances, even 
this generation may probably witness 
their success. On observing your cor- 
respondent Mr. Fry's idea of using water 
for fuel (burning water, in fact), I re- 
called to mind, and extended a specula- 
tion which may cause the mining steam- 
engine, and its tremendous powers, to be 
spoken of in 1 937 as matters of history, 
viz., that all the water at the bottom of 
mines should be decomposed by a gal- 
vanic apparatus, to save the expense of 
pumping it to the surface : the mine to 
be lighted with the hydrogen, and the 
men supplied with good air from the 
oxygen; and, further, if these gases 
were evolved under considerable pres- 
sure, such pressure might be used under 
pistons to raise the ore, &c, leaving the 
gases at atmospheric pressure, for air and 
tight ; and the surplus, if combined to 
produce heat, would smelt the ores 
cheaper, perhaps, than by the direct ap- 
plication of galvanic agency. 

There seem, however, to be limits to 
the production of power from given 
quantities. The cost, also, of a given 
power is a primary object, — as for in- 
stance, that of muscular action ; — and 
coach masters in supplying the demand 
for quick travelling, exceeding the limits 
of humanity, are well acquainted with 
the cost of animal power: the facts stated 
in their petition against the Manchester 
and Liverpool railway, proved the neces- 
sity of locomotive steam-engines, even for 
moderate velocities. 

The cost of the conversion of water 
into steam, and the limits of its power, 
are now tolerably well known, though at 
its first introduction, indefinite notions of 
its unlimited capabilities, appear to have 
been entertained— similar to those which 
are now afloat in the world, respecting 
galvanic agency, arising from a considera- 
tion of its enormous power, without re- 
ference to the space through which that 
power can be exerted. Though the in- 



tensity of the galvanic force seems as yet 
unascertained, yet its space of action 
is known to be but small: in fact the 
gross moving "power requires to be better 
understood ; — perhaps it will be best as- 
certained either by the failure, or success 
of its application to machinery. 

In tne pendulum scheme of galvanic 
motion, tne return action of the ball 
brings it close to the moving power, 
which thus exerts a fresh impulse, appar- 
ently just sufficient to produce motion. 
The manufacturer will ask — What avail- 
able power is left ? In consequence of 
the small space of the action, possibly 
the rapid generation, by galvanic agency, 
of gases under pressure, is a more feas- 
ible idea ; the power obtained might then 
be simply represented in pounds one foot 
high, or in proportion to the volume in 
cubic feet of the gas produced X by its 
pressure in pounds per square foot ; and 
its cost, by the intensity of the galvanic 
action, in the destruction of zinc, or 
other producing agents. Perhaps the 
water might be recomposed by the same 
agency, and then a vacuum could be ob- 
tained under the piston, and we might 
have high and low pressure engines, — 
one cylinder being made proportional to 
the oxygen, the other to the nydrogen. 

It is seldom recollected by persons en- 
gaged in untried means of producing 
power, that the thing wanted can be re- 
duced to pounds one foot high j if not as 
regards tne power itself, yet the effect 
produced can always be managed to be 
so measured. The purchasers of ma- 
chines generally regard them as mer- 
cantile commodities, and look to the 
cost of the work done, including the 
first price and daily expence ; conse- 
quently, extravagant schemes are, and 
will be tried, which, from a more distinct 
perception of the cause of failure, may 
lead in other hands to beneficial results. 
I am, Sir, 

Yours &c. 

N. S. 

P. S. The question raised by another 
correspondent relative to the formation 
of mountain ranges by fallen satellites, 
in preference to internal action, is best 
referred to existing facts. In one case 
the surrounding strata ought to be de- 
pressed and dip under the mountains ; 
in the other the upheaving strata should, 
partially at least, overlay the mountain 
sides. N. S. 
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ADAMS'S ENGLISH PLRA8URR CAR- 
RIAGES. 

(Continued from page 'MX.) 

Our readers will have been struck 
with the great difference between the 
earnings of some classes of workmen 
employed in building carriages, and those 
engaged in many of our staple manufac- 
tures. The three or four pounds per 
week of the body makers contrast 
strangely with the 10, 12 ok U shillings 
per week of the weaver or stocking-maker. 
We cannot at present enter on so exten- 
sive a subject, and we advert to it merely 
for the purpose of inciting enquiry and 
eliciting discussion. In the mean time 
we commend to our readers the follow- 
ing extracts as suggesting some import- 
ant views :— 

" Notwithstanding the apparently high 
wages earned by the greater part of the 
workmen employed by carriage builders, 
but few of them, and those only among the 
most skilful, enjoy constant work. High 
wages have produced the common effect of 
increasing the numbers of the workmen be- 
yond what are necessary for the demand. 
The consequence has been, that inferior 
workmen have been found willing, occasion- 
ally, to work at a lower rate of wages, for 
small masters, who work on speculation, 
and get carriages up cheaply with inferior 
materials, for the chance of ready-money 
sale. In order as much as possible to coun- 
teract this, and prevent the low rate of wages 
from becoming general, many of the work- 
men have joined together in a Trades Union, 
binding themselves not to work for low 
prices. The consequence is, that there are 
two classes of men, — those who belong to 
the Union, and those who do not : but this 
makes no actual alteration in their relative 
condition as to their earnings. The most 
skilful men belong to the Union rather for 
the sake of quietude and remaining unmo- 
lested, than from any value they attach to 
it, -because they know that with or with or 
without the Union their skill con always 
command constant employment at the highest 
rate of wages. The other Unionists share 
amongst them just as much employment as 
there may happen to exist ; and they would 
do just as much without the Union, inas- 
much as it neither increases nor diminishes 
the total amount. If they be good work- 
men, they get employment ; and if they be 
bad ones, the Unions cannot procure it for 
them. And those, who do not belong to the 
Union, are in the same precise condition : 
those who employ them select the most 
jskiuul, and leave the others without work, 



unless under the pressure of necessity. The 
only advantage the Unions can appear to 
hold out, is the prevention of interloper 
from working at the trade, without serving 
a regular apprenticeship to it : but as thetie 
interlopers can work in other shops, not 
belonging to the Unions, they are not in 
reality kept out, but do the Unionists greater 
mischief by working at a lower rate of wage i. 
It has been supposed by many, that great 
mischief may result to the public from the 
general customs of Trades Unions ; but the 
supposition is unfounded. On the contrary, 
experience and discussion will most probably 
convince the Unionists that combination 
cannot raise their rate of wages ; and the 
elements of dissolution are moreover con- 
stantly at work amongst them. They are 
not an equal body, but one composed of 
classes taking rank one after another. In 
the carriage manufacture it is peculiarly so. 
The body-makers are first on the list ; then 
follow the carriage makers ; then the trim- 
mers ; then the smiths ; then the spring- 
makers } then the wheel-wrights, painters, 
platers, brace-makers, and so ou. The 
body-makers are the wealthiest of all, and 
compose amongst themselves a species of 
aristocracy, to which the other workmen look 
up with feelings, half of respect, and half of 
jealousy. They feel their importance, and 
treat the others with various consideration, 
according to their station. Carriage makers 
are entitled to a species of condescending 
familiarity; trimmers are considered too good 
to be despised ; a foreman of painters they 
may treat with respect, but working painters 
can at most be favoured with a nod. A 
smith is considered quite unendurable, — a 
regular drunken, beer-drinking * Ironsides 
and a plater is contemptuously denominated 
' bead-sticker.' A wheelwright is held to 
be a kind of rough wood-chopper ; and a 
brace- maker, a mere vulgar 1 snob.' The 
other classes partake of the same feelings of 
caste in their various proportions. A body- 
maker is considered a ' good catch' as a 
husband for the daughter of an ordinary 
mechanic ; and the carriage maker excites 
much anxious feeling on the part of mothers, 
who consider marrying to a carriage maker 
as important a matter as vulgar-minded 
mothers in the classes just above them con- 
sider ' marrying to a carriage.' 

" All these things of course create much 
jealousy and bickering. The progress of 
democracy is not likely to be advanced by 
the agency of Trades' Unions formed of 
such ingredients." 

The preceding extract shows clearly the 
non-effect of combination in maintaining 
the price of labour; but we may further re- 
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mark, that if the efforts of the workmen 
employed in the fabrication of instruments 
of pleasure, of any kind, could succeed 
in advancing their price, it is clear that 
the use of them must be contracted by 
the advance ; and still more so, than in 
proportion to it : and those classes which 
would be excluded from the use of them 
by the advance, would expend as much 
of their spare income as might be thus 
rendered idle, in other means of enjoy- 
ment. Many workmen would thus be 
deprived of their customary employment, 
for the purpose of raising the wages of 
a small number, who still continued to 
retain it. A competition must then ensue 
between the employed and the unem- 
ployed classes, the result of which would 
be the return of prices to their old level, 
or even below it, and the return also, 
after a time, of the old demand for labour. 
Every scheme for interfering with the free 
disposal of property or labour, by the in- 
dividual rightfully possessing, it becomes 
in practice wholly abortive, except for 
evil; though in some cases it requires 
considerable care and research to show 
the particular way in which the result 
works itself out. 

The world presents to view on every 
side, and has done so in every age, a 
strong tendency in society to split itself 
into sections, of which some assume to 
be of higher rank than others. The 
mythic dawn of the ages when Egypt 
reared, by the labour of servile myriads, 
her massive and extending temples, wit- 
nessed the operation cf the same prin- 
ciple which now breaks up a shop of 
coach makers into jealous castes. Whe- 
ther this tendency is to be deemed a 
good, to be regulated and improved, or 
an evil, to be opposed and exterminated, 
is a grave question. At present, how- 
ever, it seems to be an effectual security 
against the success of any wide-spread 
confederacy to endanger the general fa- 
bric of society. 

The 13th chapter is given to a subject 
which no writer on " English Pleasure 
Carriages" can now dismiss in silence, — 
steam locomotion and railways. We 
pass over the clever and often (not al- 
ways) correct remarks, with which it 
commences to give the following striking 
and novel view of the probable effects of 
rail roads on the demand for pleasure 
carriages. 

" But even in the present condition of 
steam-coaches, enough has been done to 



excite the prejudices of many carriage 
builders, who fear lest their should be en- 
croached on. They fear it may be possible 
for steam to supersede horses in pleasure 
carriages. To analyse this we must first 
define what is meant by pleasure carriages. 
All carriages which cany human beings 
may be called pleasure carriages, inas- 
much as they are constructed to avoid the 
pain of walking ; but the best definition of 
a pleasure carriage is, one not used for the 
purpose of business, or mere conveyance 
between near or distant places, — but for the 
purpose of pleasant exercise in the open air, 
or to facilitate the intercourse of social life, 
not as a matter of necessity, but cf enjoy- 
ment. For pleasure carriages as thus de- 
fined, it is not likely that steam will be con- 
sidered available. The reasons are sundry. 
In the first place, steam is a mere labourer 
— a drudge who perforins his work without 
speech or sign, with dogged perseverance 
but without emotion. By dint of the garb 
in which he is clad, the machine which 
serves him for a body, he sometimes puts 
on the appearance of a live thing, shaking 
his polished metal clothmg like an armed 
knight: but this is only when he is sta- 
tionary. His travelling garb is rough and 
rude, his breadth is sulphureous, his voice 
is hissing, his joints creak, the anointing of 
his limbs gives forth an unpleasing gaseous 
odour, he carries with him a kitchen and a 
fuel chamber, and his whole appearance is 
black and unsightly. He may be personified 
when speaking of him ; but no one patu his 
neck or speaks to him in a voice of en- 
couragement. It is not so with a horse or 
horses. They are beautiful and intelligent 
animals, powerful, yet docile ; creatures that 
respond to kindness, and shrink from cruelty 
and injustice. The driver and owner can 
love them or feel proud of them ; they step 
with grace, and can vary their form and 
movements in a thousand ways. They are 
creatures of individual impulses ; and al- 
though injudicious treatment occasionally 
reduces them to blindness by artificial means, 
— though injudicious custom chooses to 
govern them by the sense of feeling rather 
than by the inflection of the voice modulated 
to their ear, still their is felt towards them a 
species of companionship. The man who 
rides a horse, feels a pleasure when the 
creature responds willingly to his purposes ; 
and when he responds unwillingly, he feels 
a pride in the exercise of his power to com- 
pel him to obedienee. Even when a horse 
is vicious, there is a pleasurable excitement 
in riding him. The rider's nerves are strung, 
his senses are quickened ; eye, hand, and 
ear are alike on the alert ; the blood rushes 
through his veins, and every faculty is 
aroused There is a feeling of proud con. 
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sciousness that his individual skill and dex- 
terity can render his life as secure in peril as 
other men's are under ordinary circum- 
stances. Many men there are who prefer a 
horse to a certain extent dangerous. 

' Oh ! the blood more stira 
To rouse a lion than to start a hare.' 

" Most men like a horse with vivacity, 
and few choose one which is merely adapted 
to work, — at least for riding. And thus it 
is with driving to a certain extent, — that is 
to say, for pleasure purposes. The carriage 
is built to harmonise with the horses, and 
the horses are selected to set off the carriage 
well. The carriage and horses form a com- 
bination; and if they possess not harmo- 
nising points, they are unsightly. A cart- 
horse in an elegant carriage is as much an 
anomaly as a blood-horse in a heavy cart. 

" But there are persons who merely need 
a carriage for the purpose of moving in the 
open air without personal trouble, and to 
whom a machine would be preferable if it 
afforded them the same facilities, together 
with a diminution of the inconveniences. In 
its present state, steam is not capable of 
supplying this purpose. The boiler and ap- 
purtenances are necessarily of great weight ; 
and the smaller they are made, the more 
proportionately heavy do they become as 
regards the work they are capable of per- 
forming. Fire, even of coke or charcoal — 
steam — the empyreumatic odour arising from 
heated oil, together with hissing noises, are 
nuisances of great amount. A steam gig or 
chariot would undoubtedly be a great acqui- 
sition for night work, saving horses and ser- 
vants alike from illness and annoyance. It 
is a painfnl sensation to be at the opera and 
be conscious that the horses and servants 
are suffering pain, and perhaps imbibing the 
seeds of disease, exposed to rain, snow, or 
frost ; but as these are only casualties, they 
will be endured, rather than the certain an- 
noyance from steam in its present state will 
be submitted to. For short trips by sea, 
steam is endured, because it is certain in its 
time, and against its inconveniences are to 
be set the fearful inflictions of protracted 
periods of sea sickness in sailing vessels ; but 
if it were a question of a permanent dwelling 
on the sea, most persons would prefer a sail- 
ing vessel to a steamer." 

" The constructors of pleasure carriages 
have not only nothing to fear from the en- 
croachments of steam, but, on the contrary, 
they may regard it in the light of an ally. 
Since the invention of steam-boats, the faci- 
lity of exporting carriages to Ireland and 
the Continent, without the necessity of ex- 
pensive packing, and without the uncertainty 
of arrival, has led to a greatly increased de- 
mand. In spite of the unwise exclusion 



contemplated by the custom-house laws of 
France, English carriages are now com- 
monly seen in Paris and other parts, and 
they are universally preferred. On an in- 
finitely greater scale will carriage-keeping he 
promoted by the introduction of rail -roads. 
Time was, that travelling coaches were some- 
thing like baggage waggons, and travelled as 
slowly. People wanted to travel faster, and 
their baggage was sent by the waggon, as 
heavily-laden vehicles would not bear rapid 
motion. But the vehicles were improved, 
the baggage was lightened, and goods and 
passengers again travelled together. But 
the vehicles were wanted for other purposes 
than mere travelling ; they were needed as 
pleasure carriages in towns. Invention was 
set to work, and the same vehicle was made 
to show like a town coach one day, and like a 
travelling coach the next. But such vehicles 
were necessarily imperfect. The springs 
which are adapted to carry a light weight 
easily are not adapted to carry a heavy 
weight, and vice versd: and a carriage must 
necessarily lose much of its beauty when 
used for travelling. These disadvantages 
have prevented many persons from keeping 
carriages, and have obliged some few to keep 
two carriages. But another motive has per- 
haps been still more forcible. In travelling with 
a carriage rapidly, it is necessary to go with 
post-horses ; or to travel by very easy stages, 
with a single pair. Few persons like to 
travel slowly, and fewer still, to leave then- 
horses behind them and be deprived of their 
use ; and as the habits of those who keep 
carriages are mostly migratory at particular 
periods of the year, they would rather cease 
to keep horses and carriages than be con- 
fined to one spot. The desirable thing is to 
have one pleasure carriage perfect in all its 
parts, and to be able to convey it, servants, 
horses, baggage and all, at a rapid pace, 
from one point to another, without injury 
to carriage or horses ; to have the perfect 
use of it at any required spot, with as much 
facility as though the owner had not left his 
home. 

" Steam locomotion on rail-roads will ac- 
complish all this. The driver or the owner 
may drive the vehicle, with the family, ser- 
vants, baggage and all appurtenances, on to 
a platform securely railed round, and steam 
will do its office In conveying them to then- 
destination, without concussion, and with- 
out damage to the vehicle. When this shall 
come to pass, pleasure carriages will increase 
in number manifold." 

The author demonstrates (no difficult 
task) that in most cases where steam lo- 
comotion on common roads would an- 
swer, it would pay still better to lay down 
a railroad j and ui the following extract 
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from a subsequent chapter, he disposes 
of the objection to railways on the score 
of their enormous expense, in a manner 
equally striking and just :— 

" The experiments on railroads have been 
condensed into the space of a few years, and 
we look at the cost of them in a mass ; but 
we say nothing of the cost of the experi- 
ments spread over a long number of years, 
by dint of which our common roads have 
attained their present state of perfection. 
The same reasons which hold good for ap- 
plying iron to the bearing surfaces of our 
wheels, will be found ultimately to bold 
good with regard to the bearing surfaces of 
our roads, whether our draught power be 
steam or animals.* 

A chapter on taste; one describing 
the different kinds of carriage now in 
use; and another on the preservation 
of carriages, complete the book so far as 
relates to vehicles of known construc- 
tion. 

The remainder of the book (about one 
fifth of its entire bulk) is occupied with 
descriptions of the author's patented in- 
ventions. Indeed it seems to be a pecu- 
liarity attaching to books on this subject, 
that their author's own novelties should 
originate them. The principal of these 
inventions, is a contrivance for turning 
carriages in less room than ordinary, 
though the fore-wheels are as large as 
the hind ones. This is effected in car- 
riages of all kinds having four wheels, 
the omnibus and waggon included, by 
making the body in two parts, and unit- 
ing between the wheels by joints — one at 
the floor, and the other as much above 
or below, it as conveniently may be. The 
principle is ingeniously and tastefully ap- 
plied to almost every description of plea- 
sure carriage. We gave a view of the 
" Equirotal Town Chariot," in our last 
number with the author's account of it. 
Of the merit of this invention it is per- 
haps premature to speak with confidence. 
The advantages of close turning, and 
large wheels are not doubtfnl, but it is 
not to be expected that they will be at- 
tained on the first trial without some 
drawback. To turn closely requires 
more power than when the change of di- 
rection is not so suddenly made; but 



* One important item in swelling the costs of rail- 
roads, is, the increased value of the land purchased 
for them, saying nothing of the jobbing. The com- 
mon roods have been mode by small portions at a 
time, and improved gradually. To make a new line 
of common road now, for a great distance, would be 
found a sufficiently costly undertaking. 



this is of little importance at the instant 
it is needful to turn so closely. Nim- 
rod's assertion quoted in a note at page 
285 — " That if tne body of a coach could 
be made to lock with the carriage, she 
would go round a corner in full speed 
without danger" — is scarcely correct, 
since a body as flexible as a rope, but as 
high from the ground, and as narrow on 
the bane as a coach, must necessarily be 
in danger of upseting on turning at high 
speed very suddenly, from its centrifugal 
tendency alone. It is not, therefore, in 
the close turning in which this contri- 
vance would be useful, that high speed 
and great power would be wanted. Mr. 
Adams's attempt to introduce high fore 
wheels, contrasts very advantageously 
with the preposterous arrangement of 
some lately-built omnibuses, where the 
greater part of the load is laid on the 
small fore wheels. The body will re- 
quire much skill in the construction of 
its framework, as well as great strength 
and good workmanship in the joints to 
render it capable of enduring the inces- 
sant longitudinal vibration of travelling 
speeds on pavements and other rough 
roads. To Mr. A.'s perseverance and 
fertility of invention, however much may 
safely be left. 

The remaining inventions are, — his 
spring wheel (described in our 23rd vol., 
p. 129) — a coach spring exactly like an 
archer's bow— the back being attached 
to the body and the string to the axle ; — 
and a deep cranked axle built of wood 
and iron. Remarks and suggestions on 
the construction of railroads and adap- 
tations of the above-named inventions to 
railroad purposes, conclude the book. 
They are all distinguished for originality 
and boldness of design — and well deserve 
the serious attention of every one who is 
engaged in the construction of wheel car- 
riages of whatever kind. 

If Mr. A. sees objects too rapidly, 
and too few of them at once to form 
opinions likely to bear the test of future 
and broader inquiries, — he has on the 
other hand gcthered from all times and 
regions innumerable topics of embellish- 
ment, and germs of improvement. No 
constructor of carriages can safely be 
without the book, and few who use them 
will choose to be so. There is no such 
book in the language. Felton's, besides 
being out of date altogether, is work- 
shoplike. Fullcr's highly useful work is 
strictly confined to ite professed subject. 
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If the critical mechanic find few chap- 
ters in Mr. Adams's book without dis- 
putable points, he will be pleased with 
the novelty and variety of illustration, 
the vigour of thought and the sugges- 
tiveness everywhere displayed. Mr. A. 
has elevated nis theme above its native 
technicality, by clever disquisitions on 
almost every connected subject, and ren- 
dered it an object as attractive to a cul- 
tivated taste, as it is important to the 
physical comforts, and material interests 
of life. 

Before we conclude, we ought perhaps 
to observe, that Mr. Adams's numerous 
quotations are uniformly given without 
any reference to book, page, or date, — a 
fault which recoils on himself with double 
vengeance, since it deprives his work of 
the value as an authority, it would other- 
wise have undoubtedly acquired. 

TELEGRAPHIC COMMUNICATION BETWIXT 
EDINBURGH AND LONDON. 

(From the Scotsman). 

It has been found by experiments made 
with a view to ascertaining the velocity of 
electricity, that it is transmitted instantane- 
ously, by means of a common iron wire, a 
distance of eight miles ; and electricians of 
the first eminence have declared their opi- 
nion that, judging from all scientific expe- 
rience, the electric or galvanic influence 
would be almost instantaneously transmitted 
from one end to the other of a metallic con- 
ductor, such as ordinary copper wire of 
moderate thickness, of some hundred miles 
in length. 

If this scientific theory is correct, it fol- 
lows that a wire, secured by a coating of 
non-conductors, and protected from exter- 
nal influence or injury, and laid under the 
turnpike-road between Edinburgh and Lon- 
don, could be the means of distinctly indi- 
cating to a person stationed in London, that 
such wire had been electrified or galvanized 
in Edinburgh — the transmission of the elec- 
tric or galvanic influence being clearly dis- 
cernible by various well known means. 

How, then, is this scientific fact to be 
applied to purposes of practical and general 
utility? Simply by laying as many wires 
separated from each other as will correspond 
to the letters of the alphabet, and precon- 
certing between the persons stationed at two 
extremities of the line of communication, 
that each individual wire is to represent a 
particular letter ; because, if the person sta- 
tioned in Edinburgh can, by applying the 
electric influence to any one wire, instan- 



taneously apprise another person stationed 
in London that a particular letter of the 
alphabet is thereby indicated, words and 
sentences ad infinitum, may be communi- 
cated, and the idea of a perfect telegraph 
would be realized. 

Without experience, it is impossible to 
say with what rapidity this electro-magnetic 
telegraph could be worked \ but, in all pro- 
bability, intelligence could be conveyed by 
such a medium as quickly as it is possible 
to write, or at least to print ; an apparatus 
could be constructed somewhat resembling 
the keys of an organ, by which the letters 
of the telegraph could be touched with the 
most perfect ease and regularity. 

It has been mentioned, that the transmis- 
sion of the electricity or galvanism could be 
discernible by various means well known. 
If any indication, however slight, is made, 
that is enough, all that is wanted being that 
it should be perceivable by the person placed 
to watch the telegraph. 

It has been assumed, that the electric 
current is capable of transmission by moans 
of a single impulse from Edinburgh to Lon- 
don. But it is not indispensable that so 
great a distance should be accomplished at 
once. Intermediate stations for supplying 
the telegraph with new galvanic influence 
could be resorted to, and its perfect effi- 
ciency still preserved. 

The best mode of troughlng or protecting 
the metallic conductors, and separating them 
both from each other, and from the sur- 
rounding substances by which the electric or 
galvanic influence might be diverted, would, 
of course, require considerable scientific and 
mechanical skill ; but the object appears per- 
fectly attainable. Insulating or non-con- 
ducting substances, as gumlac, sulphur, 
resin, baked wood, &c, are cheap ; and the 
insulation might be accomplished in many 
ways. For example, by laying the wires, 
after coating them with some non-conduct- 
ing substances, in layers betwixt thin slips 
of baked wood, similarly coated, the whole 
properly fastened together and coated exter- 
nally. These slips might be perhaps ten 
yards long, and at the joinings precautions 
for the expansion and contraction of the 
wire by the change of temperature, might 
be adopted. The whole might be enclosed 
in a strong oblong trough of wood, coated 
within and pitched without, and buried two 
or three feet under the turnpike road. 

The expense of making the telegraph pro- 
posed is, of course, an important clement in 
the consideration of its practicability and 
utility. 

The chief material necessary, vix., copper 
wire, is by no means expensive. It is sold 
at U. M. per pound, of aixty yards in 
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length. The cost of a wire from Edinburgh 
to London, say 400 miles, would thus be 
about 900/. ; but say for solderings, &c, 
100/. additional, or that each copper wire, 
laid from Edinburgh to London, would cost 
1,000/. sterling, and that the total expense 
for the wires necessary to indicate separately 
each letter of the alphabet, would be 25,000/. 
The purchase of so large a quantity would, 
of course, be made at a considerably less 
price ; but probably one or two additional 
wirea might be needed, and the circuit of 
the electrical influence must be provided for 
by one or more return wires. 

The coating, separating, and troughing 
of the wires can be accomplished by low- 
priced materials, and the total expense of 
the whole work (except the price of the 
wires), aiiowing a large sum for incidental 
expenditure, has been roughly estimated at 
75,000/., making a maximum expenditure 
of, say, 100,000/. for the completion of the 
telegraph. For a proportional additional 
sum it might be extended to Glasgow. 

As to the working of the telegraph, it is 
apprehended, that even if the speed of 
writing were not attained, there could at 
least be no difficulty in indicating one letter 
per second. At this rate, a communication 
which would contain sixty-five words would 
occupy about five minutes. This is suppos- 
ing the vowels to be all indicated. But ab- 
breviation in this, and many other respects, 
would no doubt be contrived ; and the num- 
ber of words in the communication supposed, 
are greater than necessary for an ordinary 
banking or commercial letter, or for friendly 
inquiries and responses. Supposing, however, 
that each communication was to occupy five 
minutes, and to be charged five shillings 
each, if the telegraph was worked twelve 
hours a-day (that it, six hours from each 
end), it would produce a revenue of 36/. 
daily, or 10,800/. per annum, supposing 
there were 300 working days in the year. 
If, however, the plan is practicable, the 
public intelligence that would, no doubt, be 
transmitted by the telegraph would be suf- 
ficient to keep it in operation night and day. f 

Arrangements are being made for having 
the necessary experiments tried on a metal- 
lic conductor of fifty or a hundred miles in 
length, and if the same instantaneous and 
perfect indication of the passage of the elec- 
tric or galvanic fluid is found to take place, 
as in the case of the recent experiments at 
the University, the triumph of the scheme 
would be complete. 



NOTKS AND NOTICES. 

Cook.amnlian.— Sir Samuel Morland, who lived 
at Vnuxhall House in lfi/. r », had a couch with a 
moveable kitchen, with clock work machinery; 
in which be could make soup, broil steaks, or 



roast a joint of meat. When he travelled he was 
his own couk. Sir Samuel was as eccentric in his 
t antes, at home as abroad j the side table in his 
dining-room, was supplied with a large fountain, 
and the glasses stood under little streams of water. 

ImmenseTuns. — The Heidelburg great tun appears 
to have been a vain boast; there Is at Bcaufoy's 
vinegar works, at Lambeth, a vessel full of sweet 
wine, containing 59,10!> gallons ; and another full 
of vinegar, containing 66,709 gallons; the lesser of 
which exceeds the Heidelburg tun by forty I 



Singularly Shaped Hall Stones.— On the 14th of 
May, M. Ehe de Beaumont being at Clam art, in the 
direction of Plessis Piquet, witnesed a remarkable 
hall storm, which proceeded from a cloud of small 
extent, and low in height above the surface of the 
earth. The stones were singular in form, being all 
angular and pyramidal; the opposite face to the 
pyramid was curved, and appeared to be the seg- 
meut of a concentric sphere. All were composed of 
very distinct fibres directed spherically, and at the 
same time presenting marks of concentric sones ; 
they were white and semi-opaque ; they appeared to 
have been spheres of ice, as large as a pistol or 
musket ball, and formed by progressive movement, 
but all broken before they reached the earth.— 
Gazette de France. 

A society for the encouragement of the study of 
electricity has been formed in London. 

Ne ip Plan for Propagating Apple Trees. — A new 
plan for increasing plantations of apple trees has 
lately been carried into extensive practice by the 
horticulturists of Bohemia. Neither seed nor graft- 
ing is required. The process is to take shoots from 
the choicest sorts, insert them in a potatoe, and 
plunge both into the ground, leaving but an inch or 
two of the shoot above the surface. The potatoe 
nourishes the shoot, while it pushes out roots, and 
the shoot gradually grows up and becomes a beau- 
tiful tree, bearing the best fruit.— Suabian Mercury. 

Watering Vegetables.— A solution of soda has 
been applied with great success. The difference 
between vegetables so treated, und those watered iu 
the usual way is very conspicuous. Vegetable mar- 
row in common mould has been found to surpass 
plants grown iu a bed of dung. The proportion 
used is one pound to fourteen gallons of water.— 
Enniskitlen Chronicle. 

Uses of the Sun Flower.— The value of this plant, 
which is easily cultivated, and ornamental to the 
garden, is sc;vccly known in most parts of the king- 
dom. The seed forma a most excellent and con- 
venient food for poultry, and all that is necessary is 
to cut off the heads of the plant when ripe, tie them 
in bunches, and hang them up in a dry situation, to 
used as wanted. They not only fatten every kind 
of poultry, but greatly increase the quantity of eggs 
they lay. When cultivated to a considerable ex- 
tent, they are also capital food for sheep and pigs, 
and for pheasants and partridges. The leaves when 
dried form a good powder for cattle . the dry stalks 
burn well, und form an abundance of alkali ; and 
in bloom the flower is most attractive to bees. 

Light erolrrd from Insects.— A singular pheno- 
menon was witnessed on Tuesday evening, in the 
city of Canterbury. The residents within and near 
the preclnts of the Old Castle, at the sou t turn en- 
trance of the city, were alarmed in the night by a 
stream of red light, apparently issuing from the old 
ruins, as If a fire was raging below. On repairing 
to the spot it was discovered that the light emanated 
from an innumerable swarm of small insects, which 
had collected on the walls and about the old ruins. 
The moon was not visible, and, with the exception 
of the spot on which they had located, all was 
darkness. With the morning sun the little crea- 
tures disappeared. About thirty years ago a simi- 
lar phenomenon was witnessed on these walls.— 
Kentish Gazette. 

New Food for Silk Worms. — An experiment, pos- 
sessing much Interest and importance to the rearers 
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of silk worms, has just been made at Epinal, by 
which it appears that the leaves of the scortenera, 
a plant well known in the culinary art, have been 
used with much success for feeding those valuable 
insects. — Sussex Agricultural Express. 

Science in the Legislature. — The new parliamcn 
will, to all appearance, have a smaller number of 
scieutitic members (always few enough) than the 
lost, which, in its turn, had fewer than that which 
preceded it. Sir (ieorge Cayley will have no seat in 
the tirat parliament of Queen Victoria, while Mr. 
Babbage is further off the. object of ambition than 
ever. Mr. Kwart, the magnanimous trumpeter of 
foreign art, and would be patron of foreign artists 
at the expense of English, has lost his election for 
Liverpool. Mr. Morrison, also, who was n sort of 
representative of the artistic-maisufacturing in- 
terest, has disappeared from the house, and, as far 
as is known, has left no successor. The principal 
scientific men who remain there are Mr. Heathcoat, 
the member for Tiverton, well known for his inven- 
tions in lace machinery, nnd the (said-to-be-unsue- 
eessfup steam-plough : Mr. Haudley, the member 
for Lincolnshire, whose exertions to introduce 
steam -machinery in agriculture have been great and 
long-continued ; mid Mr. Jephson, the member for 
Mallow ; who holds a lii.h reputation in the me- 
chanical world. We believe Mr. Rotch, the bar- 
rister, better known to fame as the inventor of the 
patent screw-lid, has not secured a seat on the pre- 
sent occaaiou, or, of course, he would have to be 
added to the scanty list. 

Steam Commitment inn with India. — There is now 
some tangible ground for the belief, or rather the 
hope, that this great object will very shortly be ac- 
complished. Those two slow moving bodies, Go- 
vernment and the East India Company, have at 
length progressed so far, in accordance with the 
recommendation of the House of Commons' Com- 
mittee (which ought to have taken effect years ago) 
that the steamers necessary to complete the line 
are at length ordered to be titled for their stations, 
and are expected to commence plying almost Im- 
mediately. It is to be hoped there will now be no 
more siips " betwen the cup and the lip," but it 
has been more than suspected that the East India 
Company took up the scheme only for the purpose 
of more conveniently overlaying it. We think, 
however, public opinion is now so strong upon the 
subject, that this is now beyond their power, and 
that the long-desired communication is at last in a 
fair way of being established. 

Schmidhnuer's Power-Carriage. — In a para- 
graph In the German papers we tiud some informa- 
tion of Schmidbauer's " Power-Carriage," which we 
learn with amazement from the same authority has 
been attracting universal attention tor several years 
past. This famous carriage is, it appears, set In 
motion by the action of an hydraulic press, and was 
to display its powers by going up hill with as much 
ease as over level ground. Two mechanicians sf the 
name of Mauuhardt and l>rossbach, have recently 
examined its construction and given the result to 
the public. They pronounce the principle to be 
worthless, its application clumsy, the construction 
of the vehicle disgraceful, its performances Con- 
temptible, and the whole concern a humbug/ The 
'•Hamburg Correspondent" adds, that " it is un- 
derstood that from thirty to forty thousand florins 
(three or four thousand pounds; have been expended 
by EngUphincn on the construction of this carriage, 
a fact.'VUTsmarks, "by no means incredible, since 
Messieurs^ the British,' often sacrifice the highest 
sums to ihe'oufast ideas." We are afraid that to 
this charge wcfctui hardly plead " not guilty." 



First Railroad from Part's.— The railroad from 
Paris to St. Germaiu, the first constructed in 
the neighbourhood of that capital, was intended 
to be opened, if possible, on the occasion of the 
annual festivals, in honour of the three days of 
July, It was, however, only found practicable to 
make an experimental trip on the 30th of that 
month, some of the rails having then only been laid 
down the preceding night, and the public opening 
has been deferred to the Iftth of August. A railroad 
to Versailles is, it appears, in contemplation, and is 
considered more likely to pay than any other in 
the neighbourhood of Paris, especially since, by 
the alteration of Louis Phillip's new museum, which 
outdoes all former outdoings in that line, the daily 
number of passengers has been Increased from four- 
teen or fifteen hundred to fourteen or fifteen thou- 
sand . and though, of course, not likely to continue 
at that extreme height, will in all probability, con- 
siderably exceed tor the future what it formerly has 
been, even in its palmiest times. The Constitu- 
tion net indulges in u view of congratulation at the 
completion of the St. Germain railroad, which seems 
a little too lofty, when it is considered how far their 
despised neighbours of Belgium, have been allowed 
InoutHtripthe now dilatory French, in this important 
branch of Commercial enterprise. The same jour- 
nal refers with great satisfaction to the prospect now 
it appears entertained of dispensing with the use of 
English iron in the construction of the railways; 
but although the writer is very indignant at the 
notion of being " tributary," to England for Iron, 
he appears to entertain no sort of objection to being 
" tributary" to England for the invention, or rather 
of taking it without paying tribute at all. Let the 
French invent a method of guiding balloons, and 
we hope the English will exhibit a range of ideas a 
little superior to the meanness and malice of bor- 
rowing the discovery, and at the same time prohi- 
biting the importation of French silks for the man- 
ufacture of the article. 

Steam Vessels in Sweden. — The progress of Swe- 
den in steam-navigation may be considered as very 
creditable to that country, when we reflect that iu 
spite of great natural resources, it is at present the 
poorest in Europe. The number of steam vessels 
now in activity amounts to twenty-six, of which 
four belong to the government, and twenty-two to 
private individuals. The horse-power of the four 
government steamers is stated at 27b, and that of 
the private ones at only 89!); — the average, there- 
fore, for one of the former is 08 horses, and for one 
of the latter 40, or one-tenth of the power of the 
large steamer just launched at Bristol, to run be- 
tween that port and New York, three of a similar 
site to which would- exceed in power the whole 
Swedisli twenty-six. Four other steam-vessels are 
UOWj however, in course of building for the Swedish 
government, and it is intended to go on gradually 
aildlng more and more to the navy. 

To Dilute Ink. — One of the best substances for 
diluting ink that has become too thick for use is a 
strong decoction of coffee, which appears in no re- 
spect to promote the decomposition of the ink, 
while it improves its colour, and gives it an addi- 
tional lustre. This useful discovery was mode by 
Dr. Bostock, the chairman of the committee of 
chemistry, and is communicated in a valuable arti- 
cle " On the Improvements in black writing ink," 
inserted in the 47th vol. of the Transactions of the 
Society of Arts, tfc. 

Erratum — in a few impressions of (tor present 
number, p. 310. col. 1, hue 14, for ' n iterated," 
read " reckoned" 
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DESCRIPTION OP AX AIR -TUMP OF A NEW 
CONSTRUCTION, WHICH ACTS EITHER AS 
AN 'AIR- IT Ml', OR A CONDENSER, OR AS 

BOTH J ENABLING THE OPERATOR TO 
EXHAUST, TO CONDENSE, TO TRANPER 
A GAS FROM ONE CAVITY TO ANOTHER, 
OR TO PASS IT THROUGH A LIQUID. BY 
R. HARE, M.D., &C. 

This pump has one iron chamber,* one 
piston and four valves. When in operation, 
it is always simultaneously exhausting and 
condensing ; and, of course, accomplishes as 
much, in a given time, as two chambers of 
the usual construction, of the same calibre 
and stroke. A suction valve is placed at 
each end of a steel rod, which slides through 
the packing of the piston,f so as to be air- 
tight, and to be pressed in opposite direc- 
tions alternately. It is of such a length, 
that while it forces one valve, towards which 
the piston moves, against its seat, closing a 
corresponding aperture, it withdraws the 
other valve from its seat, and, consequently, 
opens the aperture with which this valve cor- 
responds. Hence, with every reversal of 
the motion, the aperture previously opened, 
will be shut, while that previously shut will be 
opened. Between the apertures thus alternate- 
ly opened and shut, and the valve cock A, a 
communication is made by means of a forked 
leaden pipe, communicating with the valve 
cock at A, and with the apertures at B and 
C. The valve cock, by means of a gallows 
screw D, communicates, when desirable, 
with any receiver by another flexible leaden 
pipe P. 

Two other analogous and corresponding 
apertures E, R, which communicate in like 
manner with a valve cock G, are furnished 
with two valves opening outwards. These, 
when not subjected to any pressure from 
within the chamber, are kept in their places 
by spiral springs. They act as valves -of 
efflux, and, like the valves in other con- 
densers, are opened by the pressure of the 
air condensed by the piston as it approaches 
them, and are shut by springs when the pis- 
ton moves in the opposite direction, It is 
well known, however, that this mode of 
opening valves, if unassisted, always allows 
a small portion of condensed air to remain 
in that portion of the chamber and of the 
passage leading trf the valve, which the pis- 
ton cannot be made to occupy entirely. This 

. ■-■ ■ ■ i ■ ■ ■ . — — 

* The diameter of the chamber in the instrument 



represented tn the figure is three inches) the length 
is ten and a half inches, allowing a strdke of about 
eight inches, taking off the thickness of the piston. 
In order to render this instrument unsusceptible of 
injury from mercury, it was constructed altogether 
of iron or cast steel. 

t This contrivance was suggested to me by an 
excellent pump with glass chambers, obtained many 
years ago from Pixil. In that pump a steel rod is 
mode to open and shut one valve : iu mine the same 
-4 opens and shuts two valves. 



disadvantage is diminished In the case of the 

valves which I am describing, A stem pro* 
ceeding from each valve enters the chamber 
so far, as that the piston cannot finish the 
sCiukc wimouv coming in convac t wuu iuc 
stem, and moving the valve sufficiently to 
allow the air to escape, without suffering any 
resistance from the valve and its spring. 
. The means by which the apertures of the 
suction valves communicate with a valve 
cock A, and may be made to communicate 
with the receiver through the pipe P, have 
been explained. By like means the com- 
munication, existing between the apertures 
of the valves of efflux and a valve cock G, 
may be extended from this valve cock to any 
receiver. In fact, it is only necessary to 
vary the situation or number of the pipes, 
by which communications with the chamber 
are effected, in order to cause the apparatus 
to perform the part of an air pump, a con- 
denser, or both. When employed to trans- 
fer air, it would be more correctly designated 
as a forcing air-pump, than as a condenser. 

The disk of brass in front of the pump, 
serves as an air-pump plate, when connected 
with the pump Dy means of the pipe P, as 
represented in the drawing. (See front page.) 
It is supported on a hollow brass cylinder, 
famished with valve cocks as at K L, in or- 
der to allow various experiments to be per- 
formed by means of the tube, in the axis, 
surmounted by a cup of copper. The tube 
being open at the lower end, the cup is ac- 
cessible to an incandescent iron. This con- 
trivance facilitates the exposure of sub- 
stances to heat, either in vacuo, or in any 
gas. When boric acid and potassium are 
thus heated, boron is evolved. By means 
of a similar arrangement, heating chloride of 
caleium^wUh^otassium^ ^obtained a potas- 

and yielded a solution which was rendered 
milky by carbonic acid. 

When a glass globe of fifteen gallons is 
exhausted over ffiis plate, and filled with 
oxygen gas, phosphorus having been pre- 
viously placed in the copper cup, on heating 
the phosphorus, a combustion ensues of 
trascendent splendour. 

For this and other experiments, the hol- 
low cylinder, which supports the air pump 
plate, may be screwed into a hole to a table 
and placed at anyconvenient distance from 
the air pump. With this view, there is a 
conical screw cut upon the lower end of the 
cylinder. 

The mechanism by which the piston is 
moved, is too obvious to need description. 
There is, however, a peculiarity in the con- 
struction of the piston rod, which is of great 
utility. The rod is hollow, having ut'<?n. 
sufficiently reduced in diameter from a piece 
of gun barrel by the wire-drawing process. 
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The bore of this hollow rod is occupied by a 
solid rod, which extends fiom the metallic 
disk, at the farther end of the piston, to the 
rack. To the other disk, the hollow rod is 
fastened. The leather packing between the 
disks, being turned in the lathe so as to fit 
the calibre of the chamber accurately, is 
made more or less tight by the action of a 
screw just above the rack. Hence the pres- 
sure may be regulated without taking the 
pump apart, which is always troublesome, 
and at some periods impracticable within 
the time at command. 

With respect to the efficacy of this pump, 
satisfactory proof was given some time since, 
at the Franklin Institute, when it raised the 
mercury very near tq the height of that in 
the Torricellian tube. 

Having been in possession for many years 
of an elegant air pump with glass chambers 
furnished by PixU, we have been induced to 
give the preference to the new instrument, 
in all cases where a perfect exhaustion has 
been desirable. 

Of the three valve cocks, one usually com- 
municates with a gage; since, instead of 
an instrument of that nature permantly as- 
sociated with the pump, and which is sub- 
jected to exhaustion by means of a lateral 
communication with the perforation leading 
to the cavity of the receiver, I employ a 
moveable barometer gage, which is wade to 
communicate with the receiver directly. The 
operator is thus enabled to observe the quan- 
tity of gas in the receiver, after the com* 
munication with the air pump is arrested by 
closing the valve cock through which it was 
established.— Tratu. Amer. J*hil, Soc. 

HUTCHISON'S, ANP BACON AND 
KILBY'S GAS BURNERS. 

Sir, — In my former communication, 
I meant no more than to protest against 
the merit of an invention being conferred 
on Mr. Hutchison, which I believed, and 
stiU believe, to be instly due to others. 
Clovis would have been secure from any 
further notice from me, had he confined 
himself within reasonable bounds; but 
the misrepresentations of his last letter, 
imperatively demand, if unintentional, 
correction, and if wilful , exposure. 

Clovis favours us with two diagrams 
which he introduces with a perverted 
quotation. " Here are the counterfeit 
representations of two burners. A. 
Hutchinson's, — B. Kilby and Bacon's." 
B, is in very truth a " counterfeit repre- 
sentation" of Bacon and Kilby's burner. 
It is neither it,— nor in the least like it. 
There u uo such iking as a " broad and 



circular ring brazed in the upper sur- 
face" of Kilby and Bacon's burner j the 
one he comments on is not Kilby and 
Bacon's, and therefore, any reply to 
his objections is unnecessary. 

No such explanation, however, can 
quality the assertion, made by Clovis, 
tnat Mr. Rutter's eulogy in your 603rd 
number, does not apply to the burner 
patented by Kilby ana Bacon, but that 
it is confined to " an adjunct to a 
burner, called a gallery cone." Now 
Mr. Hut t cr fixes his praise as plainly as 
words can do it on " a burner," not a 
gallery cone,-?— stating the improvement to 
consist in the apertures by which air is 
admitted to the flame, being contracted as 
regards both the interior and exterior of 
the burner; and he expressly particu- 
larises the burner as patented by Messrs. 
Dixon, Walsall, knowing ft only as an 
article in the market by the name of the 
manufacturer stamped upon it ; and he 
adds, that «« be knows nothing whatever 
of the manufacturers themselves." Clovia 
can hardly be ignorant that the burner 
of Messrs. Dixon, which was the subject 
of Mr. Rutter's remarks, is identical witb, 
me ourner paienteu oy iviiuy ana oacon, 
for he says, " the burner of 1829, was 
before bim as he wrote," and if It was, 
it must have been stamped with (he 
words, " E. and W. Dixon, WML" 

Clovis again says, that the merits of 
this burner " are yet to be discovered— 
hitherto they have remained in profound 
and undisturbed obscurity." Here 
again he is in error. In Liverpool, 
Sheffield, Leeds, Birmingham, Man- 
chester, and a great many other towns, 
it has almost altogether superseded 
the sale pf the ol4 Argand. If not sq 
much so in London, the fact is easily 
accounted for by t)ie circumstance, thatthe 
burners are in the great majority of cases 
supplied by fitters on contract, to whom 
the cheapest burner is therefore obviously 
the best. Nevertheless, they have had 
a considerable sale in London, whilst the 
sale of Hutchison's, I believe, is con- 
fined entirely to the company of which 
he is, or was, the engineer. But the man- 
ner, in which Mr. Rutter speaks of be- 
coming acquainted with this* burner, is 
sufficient to show that it has not " been 
buried in profound obscurity." 

A 8 to the " experimental observations ' 
with which Clovis has favoured us, tend- 
ing chiefly Jo Bhow that by excluding air 

Y 2 
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from flame, you deprive it at the same 
time of oxygen, I feel no disposition to 
disturb so profound a truth. But I deny 
that his speculative inference from that 
fact, of the inferiority of Kilby and 
Bacon's burner, is borne out either by 
experiment or observation. ^ And to 
prove what I say, I would again adduce 
the testimony of Mr. Rutter (grounded 
on numerous detailed experiments) who 
dwells not only on the economy, but 
also on the peculiarly steady light of the 
burner in question. Or if any of your 
readers should prefer the evidence of their 
own senses, they may satisfy themselves 
of the faultlessness of the burner in this 
respect by a single " experimental obser- 
vation" of the way in which the splendid 
shop of Everington on Ludgate Hill is 
lighted. 

Clovis then considerately informs us, 
that " the principle of an invention can- 
not be protected by a patent," and that, 
" principle cannotbe monopolised." For 
his luminous exposition of this occult 
doctrine, your intelligent readers must 
feel duly grateful. I much question, 
however, whether the invention 01 Messrs. 
Kilby and Bacon will serve to illustrate 
his proposition as he would charitably 
lead us to infer, and I would invite him 
to peruse their specification before he 
again draws his partial diagrams and 
fallacious conclusions. 

This point however, as well as Mr. 
Hutchison's pretensions to originality, 
will be speedily determined by an autho- 
ritative tribunal, whose judgment I am 
content to await. Meanwhile, I cannot 
share in the amiable pleasure which 
Clovis anticipates from " the decision of 
the court, establishing an instance of that 
absurd enthusiam which leads inex- 
perienced persons to expend and waste 
money upon crude, useless, and imagi- 
nary inventions." I am not able to join 
him. To my mind, sueh instances, when 
they happen are rather to be lamented. 
The race we know is not always to the 
swift, nor the battle to the strong, and 
the failure of honest exertions, from what- 
ever cause, ought surely to awaken sym- 
pathy and regret, rather than exultation. 
Where indeed a man seeks to appropriate 
to himself the labours of another, to 
which he has not the least right, his dis- 
appointment may afford more legitimate 
satisfaction. 

I am, Sir, your obedient servant, 

Justus. 



METALLIC VALVBS 
ENGINES. 

Sir,— Under the article "Fire-engine," 
in the " Engineers' and Mechanics' Cy- 
clopedia," by L. Hebert, in speaking of 
Newsham, it is observed, " that the de- 
scription of his fire-engine will be read 
with much interest when it is considered 
so perfect was his machine, that at the 
expiration of above a century, we still 
find it nearly as he left.it." 

A considerable number of engines, 
some vibratory, others rotary, have been 
introduced; out all these have been 
found wanting in efficiency and dura- 
bility, as compared with that of New- 
sham. When it is considered that fire- 
engines generally meet with the most 
unaccountable neglect, it will be seen 
that permanency of working condition 
is a most important feature in machines 
of this description. 

The only alteration of Newsham's en- 
gine that has made any way in public 
estimation is the re-arrangement of parts 
introduced with a view to increased effi- 
ciency and durability by Mr. Charles 
Simpkin, who, in the year 1792, patented 
an improvement in fire-engines, " which 
consisted principally in the employment 
of separate chambers for containing the 
valves, instead of placing them within 
the cylinders and air-vessels, as was done 
previously. Mr. Simpkin (afterwards 
of the firm of Hadley, Simpkin, and 
Lott), Long Arre, London, materially 
altered the internal arrangement of the 
working parts, and constructed an en- 
gine mucn more compact and convenient 
than any of its predecessors. As a tra- 
velling engine, it was infinitely superior 
to any previously built ; the only method 
of conveying Newsham's engine about, 
was by placing it in a cart or waggon 
made purposely for it, and many of our 
metropolitan readers will recollect that 
the London Assurance, Royal Exchange, 
and Phcenix, Fire Offices, continued to 
run Newsham's engines in this manner 
to the end of the year 1832, when these 
and other offices combined in forming a 
general fire-engine establishment, which 
adopted Simpkin's form of engine."* 

Another improvement, which accom- 
panied those already noticed, was the in- 
troduction of perpendicular metallic, in 
lieu of horizontal leather, valves. 



* The 
vol. i. p. 
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As this particular form of valve has 
not yet appeared in print, and is not 
nearly so well known as it deserves, 
although at this time employed in all 
parts of the world, I send herewith a 
sketch of a metallic valve from a fifth 
size fire-engine, constructed by Mr. Mer- 

to Messrs. naaiey, 




Simpkin, and Co. : a is the valve-seat; 

b, the valve hinged on to a shoulder at 
c by two screw pins ; d is a projecting 
piece of metal, which, striking against 
the cover of the valve-chamber, limits 
the opening of the valve to any approved 
extent. These valves are very beauti- 
fully executed, the valve being so accu- 
rately fitted to its seat by grinding, as to 
close the opening in an air-tight manner. 
The mode of fixing the valve in its place 
is as follows : — Perpendicular partitions 
are cast in the sole of the engine, which 
forms the valve-chambers, with a circu- 
lar opening of a proper size to receive 
the neck of the valve e, upon the end of 
which a strong screw is cut. The valve 
being put in its proper situation, with a 
stout leather washer between the parti- 
tion in the sole and the shoulder or flanch 

c, the ring-nut / is screwed up tight on 
the opposite side of the partition, making 
a good sound joint. 

From the circumstance of the valve 
hanging almost perpendicularly, a very 
small force is sufficient to open it ; but 
in proportion to the extent of its open- 
ing, is its tendency to shut quickly in- 
creased. From the peculiarity of posi- 
tion, and the small quantity of surface 
presented by the valve-seat, there is no 
place for the lodgment of foreign matters 
that would otherwise injure the action of 
the valves and obstruct the working of 
the engine. The manner in which the 
valve is hinged to the shoulder, also 
causes it to open clear away from the 



seat, leaving a free passage for the water, 
and any impurities with which it may be 
charged. 

These valves have now in almost every 
instance superseded those of leather, the 
perishable character of which have led to 
frequent and serious failures in the time 
of need; "there's nothing like leather" 
— for boots and shoes, perhaps, but in 
hydraulic machinery this commodity can 
be most advantaneously dispensed with. 
I remain, Sir, 

Yours respectfully, 
Wm. Baddeley. 

Wellington-itrett, Blackfriara Road, 
August 5th, 1837. 

REMARKS BY MR. ADAMS, ON THE 
REVIEW OF HIS " ENGLI8H PLEA- 
SURE CARRIAGES." 

Sir, — While recognizing with pleasure 
the approbation bestowed on my volume 
by your periodical work, I wish to avail 
myself of a portion of your columns as an 
arena open to all appellants, in order to 
reply to some objections of the reviewer. 
First, as to elasticity. " One of the quali- 
ties which render ash peculiarly valuable 
for carriages, is the absence of elasticity, 
and consequent indisposition to alter its 
form by its own internal efforts." I agree 
with the reviewer, that the meaning of 
this sentence is obscure. The meaning 
I wished to convey is, that ash timber is 
little liable to warp, and is moreover 
very plastic. Even this must be quali- 
fied, for some ash is brittle, while other 
kinds, especially that which is white in 
colour and wide grained, is exceedingly 
tough, and may be made to take any re- 
quired shape. It is difficult to define, in 
common language, what elasticity is. All 
bodies possess elasticity, varying from 
the extreme of brittleness to tne extreme 
of toughness — from a block of marble to 
a piece of sponge. Yew and lancewood 
are the most elastic woods when the 
elasticity of a spring is required, and, 
like all elastic woods, are suDject to frac- 
ture, as is the case with tempered steeh 
Fir also is an elastic wood, but it is very 
brittle, probably owing to its porous 
texture, which permits the fibres to crush 
on compression^ It is the plasticity of 
ash, as opposed to elasticity, which con- 
stitutes its fitness to resist fracture on 
concussion, and renders it little liable to 
warp, in comparison with other woods of 

equal density and irregular grain. 
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The mode of constructing'wheels which 
I consider the best to ensure the elas- 
ticity requisite to prevent the mischiev- 
ous effects of concussion when travelling 
at speed, will be easily understood by 
the accompanying sketches. Fig. 1 re- 



Fig. 2. 



Fig. 1. 



presents a nave shewn laterally with two 
opposite spokes framed into it. These 
spokes are lightened out oh their front 
sides, leaving their ends of full size. 
Fig. 2 shews the spokes forcibly bent 
over to the front by the action of the 
shrinking tire. 

The greatest strain on a wheel is at 
the nave, and the greatest concussion at 
the periphery, consequently those are 
the points of wear. If, therefore, the 
)ke8 be of equal strength throughout, 
must shake loose in their framings, 
if they be reduced at their micr- 
length, they will possess an elastic action 
available to elude concussion, 
the framings from the strain. 




The reviewer says, speaking of Mr. 
Hynes* patent axle-box, " whether this 
effectual mode of becoming independent 
of washing up has been tried on any 
considerable scale, we do not know/' 
There must be an error here. If the 
circular magazine be filled with oil, it 
will remain full so long as the wheel be 
not in motion, but the moment the mo- 
tion begins, the oil will be pumped away 
and discharged at the shoulder collar; 
and this process will go on till the sur- 
face level of the oil be at the level of the 
under surface of the axle arm, when the 
wasteful expenditure will cease, and the 
remainder of the oil will be economically 



Speaking of carriage springs, the re- 
viewer says, " in the spring, the leverage 
is to every plate the same, namely, the 
length of the longest plate; the plates, 
therefore, ought to be of equal thick- 
ness * * *. A spring composed of 
plates of unequal thickness will require 
a greater weight of metal to render it 
capable of a given duty than one qf equal 
plates." If, by the word "duty," the 
reviewer means power of resisfanee, he 
is right, and in this sense, a spring com- 
posed of a single plate equal to the total 
of the laminae will perform still more 
duty. But the real duty of a spring is 
to yield — not to resist, and in the act of 
yielding, a luminated spring, composed 
of several plates, sliding on one another, 
varies the leverage of the different parts. 
A reference to the subjoined figure will 
clearly shew this. A shews a straight 




figure composed of several plates ; B 
shews the same spring bent into a cir- 
cular form, a form which all straight 
springs, when in action, approach to, 
more or less. The inner plates of B 
being curves of less diameter than the 
outer ones, have a greater power of re- 
sistance, i. e. the strain on their fibres is 
greater, and the only mode of making 



the strain equal to the outer plates, is to 
reduce the thickness in the same propor- 
tion as the diameter. Therefore, though 
the theory of the reviewer is sound, it 
does not hit the case, because the enu- 
meration of the circumstances is deficient, 
resistance being substituted for yielding. 

With regard to the fact that two car- 
riages built precisely alike, as far as ex- 
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ternal evidence goes, will not run equally 
light, there are several circumstances 
that may explain it. If it be an under- 
sprihg carriage, a variation in the play 
of the springs may arise either from 
varying friction in the plates, or from 
the centres of motion at the spring ends 
being untrue, and either of these causes 
will materially affect the draught. There 
may also be an inaccuracy almost imper- 
ceptible in the adjustment of the axles, 
so that the two hinder wheels be not at 
a right angle with the line of draught. 
The motion of a carriage somewhat re- 
sembles that of a vessel on the water. 
It is not in a straight line, but in a series 
of curves to right and left alternately. 
It is therefore most important that both 
the vessel and the carriage should be of 
flexible structure, in order to diminish 
friction. The French privateers, during 
the war, were occasionally constructed 
with wedges in their beams, so that, 
when chased, the obstruction of the 
wedges would afford greater flexibility 
and speed. The fastest rowing boats we 
know of are the Deal gigs and the 
Thames wherries, and flexibility is in them 
even a more prominent quality than light- 
ness. The facility of draught in my 
equirotal carriages is not owing merely 
to the increase of size in the front wheels, 
but also to their flexibility arising from 
their vertebral construction and the per- 
fect action of the bow-springs, which 
yield in all directions to every inequality. 
The front portion of the carriage also 
acts as a lever to the hind part, so that 
whenever the front wheels are turned to 
a curve, the hind ones are turned to fol- 
low the same curve. This same quality 
prevents the necessity of a drag chain 
arid shoe, for in going down hffl, sup- 

Ssing the front wheels to follow a straight 
e, if the hinder axle be drawn to an 
angle of greater or less inclination, by 
any simple purchase, any amount of 
friction may be given to the hinder 
wheels. The importance of flexibility as 
an aider of draught cannot be better 
illustrated than by a reference to the al- 
most bye-gone days of hackney-coaches. 
It is well known that those useful vehi- 
cles were remarkable not merely for the 
play of their springs, but also of aU their 
screw bolts and joints without excep- 
tion. Their movement, therefore, was 
exceedingly easy, if not graceful, and 
the power of the lean horses was suffi- 



cient to keep them going. This gave rise 
to an occasional practical jest when the 
coachman stayed too long at the public- 
house. Some wag would screw up all 
the loose bolts during his absence, and 
when he returned to ply the whip, the 
result was either a break down, or a 
total stoppage, which no horse " steam" 
could overcome. It was probably after 
some such prank as this that the author 
of the Pickwick papers describes the 
horses " as about to assassinate the 
coachman." 

It is generally assumed that the mo- 
tion of carriages on our modern rail- 
roads is in a straight line, where curves 
do not intervene. But such is not the 0 
fact. No rails are really straight lines. 
They are a series of small sinuosities, 
and the carriages which run on them 
having fixed axles are — supposing those 
axles to be perfectly parallel — only calcu- 
lated to run in straight lines. But if 
those axles be not perfectly parallel, then 
the carriages are only adapted to run on 
curves corresponding to the angle at 
which the axles are set. The result is, a 
large amount of concussion, friction, and 
destructive wear. The wheels follow the 
draught on the straight line or the curve, 
to whichever their adjustment disposes 
them, and are met by a sinuous projec- 
tion, which throws them off just as the 
course of a river is turned by a rocky 
point; they again follow their course 
until they meet another obstacle, and 
the same results are renewed. The only 
remedy for this is, to construct the car- 
riages so that the action of the draught 
mav regulate the adjustment of the axles, 
and this once done, a curved line of road 
would be found as available as a straight 
line, wherever it may be desirable to* 
avoid expensive obstacles. But, with 

Gur permission, I will enter more at 
ge on this subject at a future oppor- 
tunity, and meanwhile remain 

Yours obediently, 

William B. Adams. 

121, Long Acre, August 8, 1837. 

WHISHAW's ANALYSIS OF RAILWAYS. 

The somewhat old-fashioned amplitude 
of Mr. Whishaw's title-page, which we 
have copied below,* will serve to give a 

* Analysis of Railways ; consisting of a Series of 
Reports on the Twelve Hundred Miles of projected 
Railway* in England and Wales now before Parlla- 
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tolerably correct idea of the nature of 
his very laborious work. And yet, not- 
withstanding all its particularity, the 
reader can hardly help feeling disap- 
pointed, on penetrating into the body of 
the book, to find it so excessively tem- 
porary in it* character. In a pamphlet, 
the stamp of permanency is not looked 
for, but it is a different matter when a 
portly octavo rofome is in the Question, 
it is grating to the feelings to nnd that 
an entity so outwardly respectable is de- 
stined, from the nature of its matter, to 
become in a great degree superannuated 
within three weeks after its first appear- 
ance, and, after flourishing for a few 
short months, to be cast aside with as 
little unconcern or impropriety as " yes- 
terday's paper." Yet so it is. Mr. 
Whisliaw confines his attention solely to 
the projects now (or rather then, for the 
title-page is already out of date) before 
Parliament. The few railways completed 
come not within his ken ; the many be- 
gun, or for which Acta have been ob- 
tained, lie beyond his range of vision, 
and it rather unfortunately happens, that 
these two classes include by far the most 
interesting parts of what might, from 
the general title, most naturally be sup- 
posed to form the staple of an " analysis 
of railways." But Mr. Whishaw will 
have nothing to do with substantiality j 
he deals only, ponderous as his produc- 
tion may appear, in details of the gossa- 
mer dreams of projectors, and elaborate 
plans, elevations, and sections, of castles 
in the air. It is therefore no wonder 
that his volume should be bulky, or, at 
the same time, that its utility should be 
less apparent than its bulk. 

Proceeding in alphabetical order, Mr. 
Whishaw first gives a minute account 
of the direction of each proposed line, 
with reference to mansions, parks, houses, 
and other remarkable objects, by mea- 
surement in chains. All this, of course, 
may be supposed to be vastly interesting 
to the parties concerned, but it is un- 
doubtedly « caviare to the general." If 



ment, together with those which have been aban- 
fbr tbe nr» 



C resent Session ; to which nre added, 
tances from the proposed London 
Termini to eight well-known Places in the Metro- 
polis; a Table exhibiting the Length, Cost, Tun- 
nelllng, Curves, &c. of each of the Railways for 
which Bills are now in progress through Parlia- 
ment; with a Glossary, and other useful Informn- 



the same process were gone through 
with actually existing railways, the result 
would be a very dry collection of names 
and distances ; but it is still worse when 
the same thing is gravely done with re- 
spect to all the lines projected, many of 

while many more will be so materially 
diverted from their present intended 
course, that the measurements now given 
will be useless. A precise account of all 




railway, in esse, might pass muster, but 
in Mr. Whishaw's elaborate work, we 
have similar details of four or five Br 
ton lines in posse ; and, to puzzle I 
still more, it is almost certain that 
one of these lines will be that finally 
adopted ; in which case, of course, our 
author's information on the subject will 
at once become mere waste paper. 

After the detailed account, Mr. Whis- 
haw invariably gives the particulars of 
the curves under three-quarters-of-a-mile 
radius, of the gradients, length of planes, 
and so forth, and of the tunnels and via- 
ducts, winding up with the contents of 
the excavations and other earthworks 
required, the number of crossings of 
roads, canals, and navigable rivers, and 
a few general "remarks." To all this 
mass of matter, the last head, perhaps, 
excepted, the same objection applies ; and 
even, in a great degree, to that, as Mr. 
Whishaw declines to present his readers 
with his own opinions on the compara- 
tive merits of the various lines, or to do 
more than point out now and then some 
of theft most obvious peculiarities. We 
could have wished fhat he had given 
himself more latitude as a critic, since, 
as he tells us in his preface, one of the 
main objects of the work is to enable the 
public to separate the schemes of real 
utility and practicability from the very 
numerous ones of an opposite character. 
Mr. Whishaw puts the materials forjudg- 
ing in the hands of the public, that is, if 
the public had been bred under a civil 
engineer : he should have gone farther, 
and have shewn how the materials were to 
be used, after providing them to hand. 
Mr. Whishaw shrinks from the task, on 
account of its apparent invidiousnsss ; 
but those who would enlighten the world 
on the subject of projected railways must 
not content themselves with such a milk- 
and-water excuse as this. The critical 
remarks might, and should, have been the 
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most valuable parts of the volume ; as it 
is, they make a feature of the least con- 
ceivable importance. The compilation of 
the work, from the original parliamentary 
documents, must have been an extremely 
laborious undertaking, but at the same 
time, requiring nothing more for its ex e- 

m us" 01 the working merits, the 
real probable cost (not that laid down in 
the engineer's estimate), and the real 
probable profit or loss of each line, would 
nave demanded talents of a far higher 
order; but it would also have been of an 
incomparably higher value. 

The concluding pages of the volume 
contain a good deal of miscellaneous in- 
formation on railway affairs, in a form 
less tabular, and therefore more attrac- 
tive, than that of the main body of the 
book. Such, for instance, as the follow- 
ing general view of the extent, expense, 

M 



" The number of proposed railways, in- 
cluding diversions, extensions, and branches, 
in England and Wales, for which plans have 
been lodged in the Private Bill Office in the 
present session, is seventy-five, of which 
only forty-eight are under the consideration 
of Parliament ; these amount in length to 
twelve nunarea ana tnirty-tnree miles, ana 
are estimated at the sum of thirteen millions 
three hundred and fifty-two thousand seven 
hundred and twenty-six pounds,* or fifteen 
thousand six hundred and ninety-five pounds 
per mile. The whole length of tunnelling 
is twenty-five miles ; and the number of 
bridges, exclusive of viaducts and culverts, 
two thousand eight hundred and twenty-five, 
or nearly two and a third per mile. The 
weight of iron required for the rails is 
one hundred and ninety-three thousand five 
hundred tons ; and of stone for the blocks, 
two millions six hundred and seventy 
thousand tons. The area of land required 
oe taken is upwarus t oi niteen tnou- 
sand acres ; and of felt for the chairs, one 
hundred and thirty acres. These rail- 
ways, if carried into execution, would em- 
ploy at least five thousand men, and fifteen 
hundred horses, for three years. t The 
principal competing lines are the five 
Brighton, the two Birkenhead and Chester, 
and the South Union, and Manchester, 
Cheshire, and Staffordshire Railways. 

* iTifs sura It exclusive of the proposed Brighton 
lines, one of the southern lines from Manchester, 
one of the Birkenhead and Chester line*, the Great 



' lines, 

i, Southampton, North Midland, and Kast- 
Ciranties, diversions; and also, the line from 
(iillingham to Exeter. 

t For the earthwork alone. 



" The proposed railways, in England and 
Wales, abandoned in the present session, 
are twenty-seven in number, amounting in 
length to seven hundred and ninety-four 
miles ; the length of tunnelling is about 
eight and three quarter miles) and the num- 
ber of bridges, one thousand five hundred 
and ninety-five, or about two per nule»!'-T 
P. 263. . 

The concluding glossary is no unessen- 
tial portion of the work. In good truth, ' 
so manv new words have been coined 
within this year or two by railway specu- 
lators, that such an addition to the dic- 
tionary began to be imperiously required 
by"thepublkmgeneral,"thattoeymight 
know what they were speaking about 
when the " crack" topic of the day came 
under consideration. Mr. Whishaw does 



-small lumps of information as that " ter 
minus" in the railway-tongue stands for 
" end" in English, but finds room to go 
into matters a little more at length. Thus, 
under the head of" locomotive engines," 
he favours us with the following interest- 
ing pieces of information : — 

f* Locomotive engines, of very imperfect 
construction, were in use in use for a long 
time previously to their introduction on pub- 
lie railways. The Stockton and Darlington. 
Railway is the first on which this master* 
piece of human skill was introduced as a 
substitute for horse-power. Many of the, 
engines still used on this line are very pon- 
derous and heavy, but still they are power- 
ful. The Lord Brougham may be quoted 
as an example; it is an engine 16 feet in 
length, supported on six heavy wheels, each 
three being connected together with cranfcs; 
these wheels are each 4 feet in diameter ; 
the whole weight is about 12 tons.t The 
two cylinders are placed in front " of 'lhe r 
chimney, and are each 14 inches in diameter'/ 
the piston of each working vertically, "and 
communicating with the cranks beneath at- 
tached to the wheels. > \«|. 

« On the Manchester and Liverpool Rail* 
way, the proportion of the number #f engines 
in daily use, is almost one to. every three 
miles, and about as many more, under 
repair ; among those at present in use, may 
be mentioned, the Collier, the Mercury, the 
Rapid, the Hercules, the Ajax, the Speed- 
well, and the Thunderer. 

« On the Dublin and Kingstown Railway, 
where the passenger-traffic is very consider- 
able, the trains starting from either end of 
the line almost twenty times adfety, the number 
of engines is nine ; they are severally called- 
the Manchester, the Britannia, the Vaux- 

hail, the Kingstown, the Dublin, the Comet, 
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the Victoria, and the Stanley. Three of 
these were built by Meairs. Sharp & Roberta, 
of Manchester i and have 11 •inch cylinders 
and 1 6-inch stroke ; and the remainder by 
Mr. Forrester, of the Vauxhal! Foundry; 
the weight of these engines is from about 
9 to 10 tons ; many of them are of elegant 
design. 

" On the Leicester and Swannington Rail- 
way, where the tonnage of coal alone, from 
Mr. Stephenson's and other collieries, is 
about 500 tons a-day, the number of engines 
is seven. The Atlas and Vulcan, each with 
six wheels, are two of the most powerful 
engines at present in use on any line of 
railway, having cylinders of 16 inches dia- 
meter, and 20-inch stroke; they are built 
for heavy loads and slow speeds. The Her* 
cules, Goliah, and Samson, have each 14- 
inch cylinders and 18-inch stroke; and, 
lastly, the Comet and Liverpool, 16 -inch 
cylinders, and 14-inch stroke. 

" The valuable work on locomotive en- 
gines, by the Chevalier de Pambour, con* 
tains the best possible information with 
regard to the construction of the locomotive 
engine." — P. 279. 

DEMONSTRATION OP NAUTILUS'S 
ASTRONOMICAL FORMULA. 

Sir,*— Iver M'lver tells me in this day's 
number of the Mechanics* Magazine, that 
he will forgive me for my past mistakes, 
provided I can give a demonstration of 
the truths of Nautilus's astronomical 
formula, for determining the time when 
two given stars will be in the same 
azimuth circle. With this request I will- 
ingly comply, and the more readily so, as 
Nautilus informs us that the truth of his 
rules are founded upon some of the 
simplest problems (theorems or proposi- 
tions would have been a better term) in 
spherical trigonometry. 

In the first place, I beg leave to make 
some corrections in Nautilus's notation 
(press errors I believe them to be). For 
x\ X s , <r», read t lt x 9 , x 2 . 

Demonstration. 

Let Z represent the zenith of the ob« 
server, P the pole, D and R the positions 
of the lower and upper stars. Draw the 
great circles DO.PN perpendicular to 
R P, Z D and using the same notation 
with Nautilus, we have, 

By spherics, cos. A : 1 : : tan. PO : 
tan. PD .*. tan. PO = tan. *; = tan. 
cos. A ; hence OR=»P' + * (according 
as the perpendicular D 0" falls above or 
below the point P). Again, on. OR : 



FORMULA. 

•in. OP ; : tab. DPR : tan. PRN ; 

hence tan. P R N = A ' 

sin. (P' + j*) 

Also cos. RP : cot.RPN : : tan.RPN 
/. cot. R P N « tan. R PN. Cos. P 1 » 
sin. . a? . tan. A . cos. P l . , 

" % cot. & « sin. a? 1 

sin. (P'±*,] 

tan. A . cos. P l . eosec. Lastly, 
cos. ZPN : cos. RPN : tan. R P 1 : tan. 

Z P i hence cos. Z P N - cos ; RPN. ton. 

tan.ZP 

PR = cos. x a . tan. P. tan. L = cos. x* .*. 
a 3 ± x* = hour angle Z PR. Q. E. D. 

Demonstration of leer M* Tver's method. 




1st. Let the perpendicular (see the 
above diagram) P N fall between R and 
D, then cos. NPR : cos. DPN : : tan. 
PD : tan. PR;. hence, by composition 
and division, cos. N P R + cos. DPN 
: cos. N P R — cos. DPN: : tan. PD 
+ tan. PR : tan. PD — tan. PR. 
That is from two well known tri- 
gonometrical theorems. Cot. A : tan. 

h (DPN — N PR) : : sin. D + 
1)R) : sin. (PD — DR). There- 
fore, tan. \ (DPN — NPR) = tan. 



(a-npr) 



sin. («r — b) 

- -- 



sin. (a-fo) 

cosec. (0+6) . sin. (u-^b). cot. A = tan. 

j 

x. Therefore the angle N P R = A — x. 

Again, cos. ZPN : cos. N P R, tan* P R 
I tan. Z P .-. cos. P N = cos. ZPR . 

UiTlZP 

tan. P R = cos. \£~~ x ) tan. b . san. L 

cos. y: netted y — ^A — x J « hour 

angle ZPR, the same as is stated by 
Iver M'lver. 
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When the perpendicular P N falls be- 
tween Z and R, by pursuing a similar 

process we find, tan. (A+RPN) 

- cosec. {a+b) . sin. (<*— o) 7cot. A. In 

this case the < N P R = A J and 

the hour angle ZPR-ZPN + NRP 

*= y + (*—^)« Lastly, when the per- 

pendicular falls upon D Z produced, we 

still find the angle NPR - (*~~ A ) 

But in this case the angle NPR being 
greater thahZPN, we have the hour 

angle ZPR-NPR-ZPN =- (*-a) 

— y ; these are the modifications (I pre- 
sume) which Iver M'lver alludes to 
in his letter in the Mechanics* Magazine 
of this day. I am afniid Nautilus will 
find some difficulty in extracting any 
thin* useful from Dr. Tiarks astrono- 
mical equations (see No. 729) ; for any 
nracticalpurpose they are not worth one 
farthing. 

I am, Mr. Editor, yours, &c. 

O. N. 



OBSEfcVAtlOkS OK TltK DUTY WERFOftMRD 
BY THE CORNWALL STEAM ENGINES. 
BY JACOB PERKINS, CIVIL ENGINEER. 

(From the Franklin Journal for May). 
The true eause of the great difference of 
duty performed by the Cornwall and the best 
Boulton and Watt engines, has been a mat- 
ter of serious inquiry for the last fifteen or 
twenty years. But within the last two or 
three years, the difference has been so asto- 
nishing as to induce many engineers to sup- 
>se that some part at least was owing to 



If we do not admit the fact of the supe- 
riority of the Cornish engines, the cause will 
not soon be fbund. I must say, that after 
much thought, investigation, and experi- 
ment, I beUfcve that the Cornwall engines 
do at least three times the duty that the best 
low pressure, condensing, double stroke en- 
gines do ; and I have no doubt that 1 see 
the reason of it. 

Having, in the first place, visited the 
Cornwall mining establishments to judge for 
myself, I very soon came to the conclusion, 
that the advantage which the Cornish single 
stroke engine has over the reciprocating 
double stroke engine is much more owing 



to the difference in the construction of the 
engines, than in that of their boilers. Very 
few engineers know the great value of using 
high steam expansively, and many of those 
who admit it, do not know how to apply it 
properly. 

The repeated experiments which I have 
made have satisfied me that the single stroke 
engine is far better calculated for taking ad- 
vantage of the valuable property which the 
expansion of high steam possesses than the 
double stroke. In the first place, there 
should be no steam lost between the steam- 
pipe and the piston, which cannot be avoided 
in a double stroke engine* In the second 
place, at the end of the stroke the steam 
should be allowed to escape without any re- 
action, and this cannot take place, when the 
induction and eduction pipes are used at 
each end of the cylinder, as is the case with 
the double stroke engine. 

If the induction pipe is large enough to 
allow the steam to escape freely so as to 
prevent loss by reaction, then the eductkm- 
pipe would be much too large for the induc- 
tion pipe, and much high steam would be lost, 
without having the benefit of expansion. 
In fact, it is impossible to get the steam on 
and off soon enough in the double stroke 
engine. The loss from this cause is much 
greater than is generally believed. It is 
supposed by some that there is a loss by 
having the steam on one side of the piston 
only ; it is, however, quite the reverse. It 
is ver)' well known that the larger the piston 
the greater is the saving, particularly in the 
piston itself. To make the single stroke 
engine consume the same steam as a double 
stroke engine, the cylinder must be double 
the area. 

If it should be said that much time and 
power is lost by not having the steam on 
the piston on the return stroke, it may be 
said in answer, that if only fifteen strokes 
are made in a minute, there would be but 
two seconds between the working strokes ; 
and that the fly, when the fly is used, must 
be very light indeed to shew any variation 
of speed. When worked in the Cornish 
fashion without the fly, no power can be 
lost between the strokes* 

I do not mean to say, that all the gain is 
to be attributed to the single stroke engine ; 
there is undoubtedly much power saved by 
dispensing with the fly wheel, where the 
work to be done is pumping water. This is 
proved by the fact, that a single stroke* 
balance bob, low pressure, pumping engine 
will raise 33*000,000 lbs. ; while the double 
stroke low pressure engine with a fly-wheel 
will raise but 22,000,000 lbs. The fly is a 
power which will not, like steam, wait to 
i itself to the stubborn viainertia 
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of the water, neither will it accommodate 
itself to the going off of the steam, conse- 
quently much power must be lost. When 
one watches the beautiful accommodating 

action of the Cornish pumping engine, he 
will readily see, that there must be great 
loss in using the ponderous fly. When the 
steam is first let on to the piston, the pres- 
sure, although 40 lbs. to the square inch, 
it seems too little for its work, and appears 
to labour hard to get the water in motion, 
but at the end of the stroke, although the 
steam has expanded down to lOlbs. to the 
inch, the work seems quite light. Here the 
expansive property of high steam is beau- 
tifully exemplified. To begin the lift 40 lb. 
to the inch seems not enough, but when the 
stroke is ended, 10 lbs. seems more than is 
wanted. How is it with the condensing 
double stroke engine ? Is not the power the 
same at the end of the stroke as at the 
beginning ? 

I cannot believe that the enormous quan- 
tity of 125,000,000 of water was raised one 
foot high with 841b. of coal without the as- 
sistance of a little air, which certainly can be 
used without being readily detected. To show 
how I learnt this singular fact, I must be 
allowed to relate a curious trick which was 
attempted to be passed off on me in Ame- 
rica about forty years since. Two honest 
farmers, one day called on me to see if I 
would join them in a patent of great im- 
portance ; they stated that the discovery 
would prove that the law was erroneous 
which stated that water would rise only 
about 32 feet in a vacuum. I told them it 
was contrary to what I had learnt and de- 
clined having anything to do with it ; they, 
however would not be put off. They said 
that they had brought with them an ex- 
hausting pump, which had raised water 100 
feet by rapid exhaustion, and that they would 
pay aU the expenses of fitting it up, and that 
I could then see who was wrong. One of 
them averred that he was a ruined man if he 
had been deceived. I was so satisfied that 
he had been imposed upon that 1 readily 
agreed to test his pump. I had a leaden 
pipe attached to the double barreled ex- 
hausting pump, and the situation I had 
fixed upon happened to be 44 feet from the 
water to the pump. When the pump was put 
in action, it, to my great surprise, delivered 
the water at the pump spont. I then set 
myself to work to discover the cause, which 
was not ascertained until the third day ; I 
observed that the water appeared full of air 
bubbles, it then struck me that air was al- 
lowed to mix with the water in minute por- 
tions, by which means the column of water 
became expanded ; I then placed my ear 
close to the pipe and soon discovered a sing- 
ing noise, and by clasping the tube with my 



hand the noise stopped and the water ceased 
to flow. Here was the trick ; by examining 
the tube I found that it had been perforated 
with a small pin-hole unknown to me, which 
admitted just air enough to expand the 
column. I then charged the men with the 
imposition; one denied it, but the other 
looked pale, and acknowledged he had done 
it by the direction of the inventor, who said 
it must be kept a secret, otherwise the in- 
vention would be infringed upon. They 
were now made to understand that they were 
duped, and were soon on their return home, 
minus 3000 dollars. 

Having seen that a column of water might 
be expanded by admitting air under the 
lower clack, I was inquire, while 

in Cornwall, of an engineer, if he had ever 
known air to have been admitted under the 
clack ; after expressing his surprise at my 
question he admitted that it was common, 
but that it was not acknowledged, since 
every one wished to have it appear that they 
had done as much duty as possible. 

Since the quantity of water pumped was 
known by the number of strokes per day, and 
as the contents of each stroke was known by 
its length, and by the diameter of the 
plunger, if the air which the water contained 
was not allowed for, more work appeared to 
have been performed than had actually been 
done. 

My friend stated that it had been found 
advantageous to allow air to be admitted in 
small portions, for it made the pump work 
more lively in consequence of the spring it 
gave to the column of water and caused less 
strain to the machinery, but that he never 
knew the air allowed for. Although this 
circumstance of admitting air to mix with 
water serves to lessen the amount raised, yet 
this cannot, I think, be more than 15 or 20 
per cent., and I fully believe, 90,000,0001b*. 
have been raised one foot high by a bushel 
of coal. 

ON THE MANUFACTURE OF WR1M-ROPES 
FROM IRON WIRE. 

(Being the Substance of a Communication 
from Mr. Albert, of Claslhal Royal Bri- 
tannic Hanoverian Mining Councilor, to 
Dr. Karsten, Royal Prussian Priry ami 
Mining Councillor, and Member of the 
Royal Academy of Sciences in Berlin, 
Editor of the "Archives of Mineralogy, 
Mtning, Metallurgy; 1 %c.) 

(From the '* Archir fur Minemlogie, Geogmomt, 
Bergbau und Huttenkunde," conducted by Dr. 
C. J. B. Karsten. Berlin, 1835.) 



The great annual expense of providing 
ropes for the shafts in the mining district of 
the Upper Harz, and the circumstance of 
the hemp being only procurable by impor- 
tation from abroad, kd me daring several 



to make a series of experiment* for 
the sole application of iron to this purpose. 
These experiments terminated in new me- 
thods of manufacturing whim-ropes, and of 
obviating their weight, by the adoption of 
endless chain ; but yet my object was not 
accomplished. However, it occurred to me 
subsequently, at the commencement of last 
year (1834,) that iron wire might be plaited 
or twisted together so as to form a whim- 
rope ; and the results of my experiments 
were so completely satisfactory, that arrange- 
ments are now making in these mines for 
the general adoption of ropes of this descrip- 
tion. The manufacture of them from iron 
wire is, in fact, a very simple, and not an 
expensive, operation ; and yet there are a 
great many apparently insignificant circum- 
stances which materially delay the work, and 
occasion impediments, which can only be 
obviated by obtaining an accurate knowledge 
of them. I have, therefore, resolved to de- 
scribe the process and its peculiarities, and 
hope thus to render some service to practical 
science. 

In the first place, the iron wire employed 
is of the sort numbered 12, in the Royal 
Foundry of the Harz, of the diameter 0,144 
inches ; and ten feet of the wire weigh 13,91 
Loth, Cologne weight, or seven and one- 
fifth ounces avoirdupois. 

This wire is drawn by a machine, in 
lengths of 60 to 130 feet ; and to facilitate 
the work on the straight-rope course, and to 
avoid weakening the wire by violent bend- 
ing, in order to bring it into a straight di- 
rection, it is so arranged, that after the last 
heat, the drawing is performed with a single 
wire on a cylinder of twelve feet in diame- 
ter. The price of this wire is at present 9 
dollars, 10 groschen current, for 110 lbs. 
Cologne, or about £1. 7$. per cwt. 

For the preparation of the wire, the fol- 
lowing implements are requisite : — 

1. A large smith's vice, about 70 lbs. in 
weight, attached to a frame of the usual 
height. 

2. A small hand vice, about 6 lbs. weight. 

3. Iron winches (fig. 1) made of one 

Fig. 1. 




middle, with a round handle at each end, 
altogether fifteen inches long. The centre 
forms a flat surface, containing five holes of 
about three -tenths of an inch diameter. The 
four outmost holes lie in a circle at one and 
a quarter inch distant from each other. At 
the centre of the circle is a similar hole, 
connected with the other holes by grooves 
of about one-fifth of an inch in width. This 
communication may be suspended by means 
of pegs, introduced through small openings 
on the narrow side of the winch, pushed be- 
fore the holes, and fastened by their elasti- 
city, or if required, by grooves made to fit. 
The holes must have no sharp edges. If 
dispatch is required, three such winches 
will be necesssary. 

4. An iron winch (fig. 2j of the same 
construction as the former, with this differ- 
ence, that it contains only three holes of 
half-inch wide, without connexion with each 
other. 

5. About eighty boards, of six inches 
square, half an inch thick, with four round 
holes of one-quarter inch wide, two 
apart in the square (fig. 3.J 

Fig. 3. Fig. 4. 
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Fig. 2. 

piece, three-eighths of an inch thick at the 



6. About ninety similar boards of hard 
wood, with three round holes of half-inch 
wide, at equal distances from each other 
(fi9> 4 >> 

7. A cast-iron trough one-quarter of an 
inch thick, three feet long, ten inches wide, 
eight inches deep, and about 60 lbs. in weight, 
or a similar one of plate iron. 

8. Some files for sharpening the ends of 
the wires, knippers to take off the ends, and 
pliers to lay on a thin band of wire at par- 
ticular parts of the chain. 

Method of Manufacturing the Rope. — The 
work requires a covered walk at least 130 ft. 
long. The wires are laid in a straight line 
one beside the other, and the ends sharpened 
with the file before they are applied to the 
holes. Four wires are fastened to the large 
vice at the end of the walk, previously to 
which thirty or forty four-holed boards, and 
behind them the four-holed winch (No. 3) 
have been pushed along them, the boards ' 
being arranged at the distance of three or 
four feet from each other, to prevent one 
wire from touching the other. Along the 
whole length of the walk, workmen stand at 
six to ten feet apart, holding the wire up, 
when trussels or props are not provided, and 
turning it with a uniform and constant mo- 
tion. With the length above supposed, 
about ten persons would be required; al- 
though a machine is now being made for the 
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purpose } which will, however, only bo ad- 
visable when a large number of ropes are to 
be prepared. At the end of the walk, op- 
posite the vice, a trusty workman is placed, 
to keep the ends of the wire constantly se- 
parate while they are being turned. At the 
vice two men are stationed ; and one turns 
the iron winch (No. 3) in such a manner, 
that at every complete revolution of the 
winch he advances six inches forward. At 
first this distance diry be regulated by mea- 
surement, but in a short time practice gives 
the necesssary correctness. 

The second workman at the vice follows 
the turner with the small hand -winch (No. 2), 
secures in it the twisted rope at every two 
feet, and holds the winch steady, so that the 
turner can advance further. 

As the turner proceeds, the boards (No. 5) 
are pushed towards the other end, and the 
workmen as they reach it successively, are 
for the time no longer required ; as often as 
the winch is turned once round, so often all 
the four wires roust be turned throughout 
the whole length of the rope ; but during 
this turning no twisting takes place, but only 
a motion upwards and downwards, as well 
as from left to rjght. 

When the turner has proceeded with his 
work to the end of the walk, and a cord of 
four wires is thus completed to the above 
length, this cord is for the present laid on 
the ground. The workmen who have been 
spared, as above described, have meanwhile 
provided the wires intended for the second 
cord, with the dividing boards (No. 5,) and 
after them with the second winch (No. 3.) 
The four wires are then inserted in the vice, 
the turner recommences his work as before j 
and after that a third cord of four wires is 
formed by the same process. 

It will be requisite to make one of these 
three cords considerably longer than the 
others, and the last is preferable for that 
purpose, as the turning winch (No. 3,) and 
the boards (No. 6) can then be put on at 
once, so that turning is not meanwhile de- 
layed. When the three cords of the length 
of the walk are completed, they are then 
turned together to form the main rope, the 
ends of each cord being now put through 
the ninety boards (No. 6,) which are pierced 
with three holes, the second turning winch 
with three holes, (No. 4) is put on, and the 
ends of all the three ropes are at once at- 
tached to the main vice (No. 1.) The work- 
men are again distributed along the walk, 
and the turning proceeds as at first \ yet, 
with this important difference , that as soon 
as two feet of the rope are turned, the main 
vice is oponed, and the whole of the work- 
men move two feet forward in that direction, 
and the finished rone, as it becomes loiurer 



is rolled behind or beside the vice in the 

form of a coil or ring, at least nine feet in 

Fig. S. Pig. 6, 




diameter. For this operation a cross is 
placed on the ground, so as to be easily 
turned round, formed of two strong pieces 
of deal (fig. 5J resting on a pivot in the 
centre. After thus completing a rope of 
three cords and twelve wires, it is lengthened 
by repeating the same process, when the 
single wires are to be joined to those of the 
next rope. 

After many trials, T have found }t best to 
unite them by means of friction, in the fol- 
lowing manner: — on working to the end of 
one wire, a new one is inserted into the 
same holes of the boards, (No. 5) along 
with it, so that at the ends of the wires 
which are nearly worked off, two wires al- 
ways lie together for the length of forty 
inches. When the turner arrives with the 
winch (No. 3,) at the commencement of a 
fresh wire, he thrusts it into the centre hole 
by the sharpened point, and almost into the 
middle of the four turned strands of the rope 
in progress, where it is fastened by binding 
it round a few times with thin wire, mainly 
for the purpose of ascertaining at any time 
where the end of a wire is to be found, since 
it is desirable to bring it, if possible, to the 
inner part of the main rope, when the latter 
is to be turned. The rope is then turned 
twenty inches farther, in such a way that the 
fresh wire remains firmly seized in the mid- 
dle of the former. The corresponding peg 
of the two in the winch (No. 3) is now drawn 
out, the wire which is nearly worked off is 
pushed out of its hole in the circle of the 
winch, and inserted into the centre hole of 
the same winch ; and in its place the forward 
end of the fresh wire is removed from the 
centre hole, and inserted into the vacant 
hole in the circle, when the peg is again 
pushed forwards. 

On continuing the turning, the remaining 
twenty inches of the old wire likewise oc- 
cupy the centre, of the rop* aad are again 
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bound round at the ends with thin wire. 
The firmness of this binding consists in the 
circumstance that every wire in the main 
rope or chain iff not exposed at the exterior 
surface for more than from six to nine in- 
ches $ as it then enters the interior, where 
the tension retains it firmly in its position, 
even although a single wire at the surface 
should occasionally be worn away or other- 
wise rendered useless. The marking of the 
places where the ends are fastened by the 
thin wire, enables the workman to distri- 

through the rope, which indeed often takes 
place of itself from the regular length of the 
wires, and is often effected by the breaking 
of the single wires. There should not be 
more than two ends of different ropes at the 
same point. 

By the method described, a rope of any 
length may be made, adapted to the depth 
of any particular shaft. If the covered walk 
be 130 to 140 feet long, thirteen workmen 
will be wanted, who may be kept fully em- 
ployed ; of these, five or six must be men 
on whose care reliance may be placed ; the 
others may be invalids or boys. On an 
these thirteen persons in one hour 
finish fifty feet of rope, at least. 
The rope when completed must be cover- 
ed with an adhesive composition, which on 
cooling still remains flexible, in order to 
defend it against the damp of the mines. 
For this purpose there may be used the 
refuse of artificial grease or oily composi- 
tion ; and in default of these, a mixture may 
be employed, consisting of one-third of oil, 
and two thirds of colophonrium or rosin. 
The iron trough (No. 7) is filled with this 
composition, and a coal fire maintained un- 
der it till it becomes heated to the tempe- 
rature of boiling water; the rope is then 
drawn slowly through it, so that it may be- 
come sufficiently heated in the fluid, and all 
the interstices become filled with the grease, 
and consequently devoid of air. In an hour 
and a half 700 feet may be thus greased by 
eight workmen. When many ropes are to 
be made, a machine may be employed for 
this purpose, which, however, would pro- 
duce no saving, if the work be on a small 
scale. To 700 feet of rope, there will be 
required forty to fifty pounds of the com- 
position. 

To join the rope to the chain on wliich 
the bucket hangs, I have found the following 
to be the simplest method ;■— The end of the 
rope is heated gently, to the length of eight 
inches, and then bent round an iron clamp, 
in the form of the half of a chain link, hol- 
lowed from beneath (fig. Q.J A wrought- 
iron ring, of one inch in breadth, previously 
drawn along from the opposite extremity of 
the rope, i» then driven down to the chip, 



and the ends of the wires are separately 
turned through the ring, and fastened or 
beaten down over it, afther which the whole 
is fastened with wire or strong cord round 
it } or if greater security be desired, it is 
enclosed in molten lead. A chain-link is 
suspended in the grooved clamp before 
closing the chain, or it may be done after- 
wards if a snap-link be employed, which 
may be opened and shut. 

As long as this process presents no ma- 
nifest disadvantages, it will not be requisite 
to adopt any superior or more difficult me- 
thods. The heated part of the rope should 
not extend upwards above the ring. After 
various trials the weight of a rope of 700 
feet, without the composition, was found to 
be only three cwt. one quarter, or from 
three to four pounds every seven feet. The 
expense, on a close calculation, for manu- 
facturing a rope of 3020 feet, including every 
outlay', to the time of fixing it to the whim, 
is 220 dollars, namely, 171 dollars for the 
wire, and 49 dollars for wages, or about 31/. 
10*. for the whole, reckoning seven dollars 
to the pound. Each single wire will bear a 
tension equal to ten cwt., and the whole 
twelve, consequently, 120 cwt. The weight 
of metal used at once is about ten cwt. 

It is indispensible that the rope should be 
coiled within the limits of its elasticity; and, 
therefore, it is not advisable to have the 
coils of less diameter than nine feet. The 
cage of the whims of the shafts in the Harz 
are in general twelve feet in diameter. The 
small weight of these ropes, with wheels of 
twenty-eight to thirty feet diameter, freely 
admits of the use of buckets from nine to 
ten feet in height, when, in case of iron 
chains being employed, only four feet would 
be allowable with an equal power of the 
water-wheel. The larger diameter allows, 
with a slow motion of the wheel, a greater 
velocity, with advantage to the machine. If 
every bucket be made of the breadth of three 
or four feet, the ropes will not wrap or en- 
tangle over each other, even at the depth of 
1400 feet or more, by which the injury arising 
from friction is avoided. The working of 
these ropes, in reference to the supply of 
water to the wheel, has proved highly satis- 
factory, although varying, according to cir- 
cumstances. At one shaft a saving of one- 
fourth to one-fifth of the water was the 
result, as compared with hempen ropes, the 
work being equal. At another the saving 
was one-third to two-fifths. In regard to 
durability and economy, a positive result 
cannot be given, since none of the wire ropes 
which have hitherto been in use are yet worn 
out. At the Caroline shaft, which, on an 
average, required 3010 feet of fresh hempen 
rope annually (the total qnantity in use 
being 3^40 feet,) at a charge of 860 dollars, 
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123/* sterling ; there have now been 
wire ropes employed thirty -four weeks, which 
are still perfectly fit for use. So much, 
however, has already been saved as would 
suffice to make new ropes. Af the present 
period (April, 1835,) ropes of this descrip- 
tion are used in four of the principal shafts 
of the Upper Hare. In a few weeks they 
will be employed in two shafts more, and 
they will be gradually adopted, in a manner 
compatible with a due regard to the interest 
of those manufacturers who have heretofore 
supplied the hempen ropes and iron chains. 
The adoption of the wire rope is a matter of 
essential importance for the mines of the 
Upper Han, where more than 84,000 
feet of rope, (partly hemp and partly 
iron) are in constant work, and where every 
year upwards of 38,500 feet of new rope are 



LIST Or IRISH PATENTS GRANTED IN JULY, 

1837. 

William Gotsage, of Stoke Prior, Worcester, for 
an improved apparatus for decomposing common 
salt, and for condensing and making use of the gas. 

eh decomposition, also containing 
I in the mode of conducting these pro. 
July 14. 

Alexander M'Ewan, grocer and tea merchant, 
Glasgow, for a process for the improvement of 
teas as ordinarily imported. July 14. 

Peter Spence, of Henry-street, Commercial Road, 
Middlesex, chemist, for improvements in thei 
fact u re of Prussian blue, prussiate of | 
plaster of Paris. July 17. 

Charles Brandt, of Upper Belgrave-place, i 
sex, merchant, for an improvement in the mode of 
evaporating and cooling fluids. July 17. 

George Goodlet, for an improved method of boil- 
ing, drying, or evaporating, concentrating and treat- 
ing, also applicable to distilling spirits from grain, 
wash, or other articles, and rectifying. July .1. 

John Spurgin, of Guildford-street, ltussell-square, 
Middlesex, M.D., for an improvement in the mode 
or means of propelling vessels through water, and 
part of which means may be applied to other useful 
purposes. July 28. 





XOTKS A.VD N'OTICKS. 

Medal Striking.— We have much pleasure in an- 
nouncing to the friends of the fine arts that Mr. 
Pistnicci, chief medallist in the Royal Mint, has 
discovered a method by which he can stamp a. 
matrix or a punch from a die which has never been 
touched by an engraver, and shall yet make a medal 
identically the same with the original model in wax, 
an operation by which the beauty and perfection of 
the master's design are at once transferred to any 
metal, whether gold, silver, or copper, by striking 
it according to the usual process. It will at once 
be seen that this is a very different operation from 
that by which cast medals are manufactured. It la 
as simple as it is ingenious, and Mr. Pistnicci hav- 
ing no intention of taking out a patent for the dis- 



covery, and being anxious to give to the public the 
full benefit of It, in the different processes of manu- 
facturing plate, jewellery, and all kinds of ornamen- 
tal work in metal, announces that the whole of the 
process consists of the following method :— The 
model being made in any substance, wax, clay, wood, 
or other fit material, a mould of It Is taken in plas- 
ter, from which mould, when dried and oiled to 
harden it, an impression is taken in sand, or other 
similar substance which may be preferred, and from 
this again a caat is obtained in iron as thin as pos- 
sible, that the work may come up sharply, and the 
iron attain the hardness almost of a steel-die 
hardened. This cast-iron impression is then flat- 
tened mathematically true on the back, and fixed in 
a steel die, the hollow of which is turned to the 
exact size of the cast iron, and it is set within the 
rim or border, hammered as close as possible, so aa 
to form a collar. The metal upon which the inv- 

[iression is to be struck (to form either the 
t self or a steel matrix, if desired) is to be : 
ed into the shape of a cone in the ordinary 
perfectly flat at the base, heated red-hot, and pi 
at the bottom dish of the press. When the die, 
fitted as above, having been previously placed at 
the top dish, and the workmen quite ready to give 
the blows instantly, three or four, as may be re- 
quired, a perfect impression of the cast-iron will be 
attained without the least Injury to it. Of course 
it will be necessary, previous to the die being used, 
for the artist to polish the surface. Mr. Pistrucci's 
first experiment was successfully performed upon a 
punch of hard copper, with his model of the me- 
dal of Sir Gilbert Blane, beiug nearly three inches 
in diameter ; and he has no doubt that it will equally 
succeed on a steel punch, perhaps, too, without its 
being necessary to heat it. When the process above 
described shall have been brought to the perfection 
of which It Is capable, there can be no doubt that 
In the execution of works of this description it will 
not only be the 
years in the ei_ 
of great expense, 
in all points be, in an instant, an exact fact-simile 
of the original conception of the artist, instead of 
representing, as at present, merely the handiwork 
of the engraver, copied from such original. It will 
also dispense with the use of the very expensive 
machinery, such as the tour a portrait, introduced 
into the mint by Mr. Pistnicci several years ago, 
which, however apparently correct in its produc- 
tions, can never give a perfectly true semblance of 
the original, even to the limited extent to which it 
is applicable. And we may possibly be led by it to 
discover the mode by which the artists of antiquity 
succeeded In producing these beautiful coins, in 
which the softness and boldness of the fleshy parts 
have never yet been equalled by any modern en- 
graver in steel. — Times. 

Magnetic Observations. — Baron Alexander von 
Humboldt, in an advertisement inserted in the Prus- 
sian State Gazette, of the 4th instant, aonouuees 
that Professor Parrot, of Dorpat, has undertaken a 
scientific journey to the North Cape, and has 
pressed it wish that corresponding magnetic I 
ations should be made by scientific men in f 
parts of Kurope on the 21st. 24th, 28th. or 31st of 
the present month of August with a view to ad. 
vance the theory of the magnetism of the earth. 
The traveller wishes the observations to be taken at 
intervals of five minutes from noon on any one of 
the above days, till noon on the following day, by 



le saving of the labour of months or 
engraving of dies, and, consequently, 
ise, but the work to be executed will 




V> British and Foreign Patents taken out with economy and despatch ; Specifications, Disclaimers, 
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838 hutchisoh's wbt aitd 

Hutchison's wet and dry lime 

ga8 purifier. 

The excessive impurity of the coal 
gas manufactured previous to the year 
1805 (when lime was first used in the 
purifying process) occasioned consider- 
able perplexity to all the parties who 
were engaged m its production. 

In giving the following description of 
Mr. Hutchison's purifier, it will not, 
perhaps, be considered out of place, to 
relate the circumstance- which led to the 
accidental discovery of that affinity which 
exists between lime and the sulphuretted 
hydrogen, with which coal is combined. 
The occurrence took place while Mr. J. 
Hutchison was exhibiting some of his 
early experiments, before the gentlemen 
who originated the first metropolitan 
gas company. 

The apparatus which he used upon 
those occasions consisted of a retort 
placed in a vertical position over a fur- 
nace, the lower part of the retort being 
surrounded by a groove, as shewn in 
the sketch at o. This groove, after the 




charging of the retort, was usually filled 
with clay or sand, and either of those 
substances sealed the gas, and prevented 
its escape : b b is another joint at the 
junction of the conducting pipe, and the 
upper part of the retort. 

A few minutes previous to the com- 
mencement of one of the experiments 
alluded to, it was observed by an at- 
tendant that there was neither clay nor 
sand in readiness ; and as a number of 
persons interested in the result of the 
exhibition were present, it was neces- 



IT LIME GAS PURIFIER, 

sary to provide a substitution for tat 
sand. This substitute consisted of a 
portion of slacked lime, which was being 
used at the time, in repairing the premi- 
ses where Mr. Hutchison and Wineor 
were performing the experiments. (This 
was in Green-street, Grosvenor-square). 

During the process, it was remarked 
by several of the gentlemen present, 
that there was a total absence of that 
noxious effluvia which, during former 
exhibitions, rendered the gas so offen- 
sive ; and Mr. Hutchison being the only 
person in the room acquainted with the 
circumstance that lime was used, instead 
of sand, in forming the joint, it oc- 
curred to him that this happy effect was 
produced by the action of the lime upon 
the impure substances exhaled from the 
decomposed coals ; and having satisfied 
himself of this truly Important fact, he 
adopted various methods of applying 
lime, in order to render the gas fit for 
practical purposes. He first mixed dry 
lime with the coal before being placed 
in the retort ; but this injuring the 
quality of the coke, the method was 
abandoned. The lime was then placed 
in thin layers upon perforated iron plates, 
which being laid upon the surface of the 
coals in the retort, absorbed toe noxious 
gases as they became disengaged. This 
arrangement was also given up, and 
ultimately the lime was applied in sepa- 
rate vessels. 

It was this accidental discovery which, 
more than any other part of their in- 
teresting experiments, induced seven of 
the gentlemen who were present to lay 
the foundation of a gas company, by 
immediately subscribing a fund of 700 
guineas, with which sum active opera- 
tions were commenced; and shortly after 
this nucleus of the Chartered Company, 
lighted the public lamps in Pall Mall . 

The enterprise was greatly encouraged 
by the Prince of Wales, who evinced 
considerable interest in its success. The 
Duke of Athole, also, and Ludovic Grant, 
were the chief promoters of the scheme ; 
maeea, tne latter gentleman was appoint- 
ed chairman of the infant gas company. 

That the illuminating qualities of the 
gas produced might be displayed to the 
best advantage. The Prince ordered his 
conservatory in the rear of his mansion 
at Pall Mall to be lighted, and the gas- 
fittings were constructed for the purpose 
by Hutchison. Immediately after this 
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HUTCHISONS WET AJfO I 

exhibition, six elegant lamps were plaeed 
upon the noble portico or colonade which 
occupied the principal front of Carlton 
House, and lighted by the early speci- 
mens of coal gas. 

The original projectors of the com- 
pany were indefatigable in their exertions, 
to season public opinion in favour of this 
new light. 

The various products which resulted 
from the distillation of coal, such as the 
tar, ammonia, and coke, were exhibited 
to the royal family by the Duke of Athole, 
and a portion of the salts manufactured 
from this material was presented to the 
Queen. 

Thus, under the fostering patronage 
of royalty, and the direct influence of 
court, aided by the spirited efforts of 
the public, a system of beautiful artifi- 
cial illumination was established, which 
has since become of the greatest conse- 
quence to the country. 

Until within the last four years the 
machinery employed in the process of 
purification has been so defective, that in 
most instances the gas was permitted to 
escape into the gasometer, without having 
been sufficiently exposed to the perfect 
and uninterrupted action of the cream of 
lime with which the purifier was charged. 

The sketch (see front page) represents 
a longitudinal section of the purifier for 
which Mr. H. secured a patent right in 
1833. All that have been constructed upon 
this principle are still in operation, and 
in no respect, since tne nrst introuuction, 
have they failed to produce the im- 
portant effects which now renders coal 
gas innoxious. 

The judicious arrangements and rela- 
tive adaptation of its parts, necessarily 
subject every particle of the gas to the 
influence of the lime. 

The gas immediately after passing 
through the condenser, and entering the 
purifier, becomes separated by means of 
the partition by which the machine is 
divided, so that the sulphuretted hydrogen 
which forms one of its constituent parts, 
instantly combines with the lime-water, 
and this process being repeated in each 
of the purifiers, the gas passes in a per* 
feet state to the exit main. 

The perforated plates and oblique 
shelves shown in the drawing in con- 
junction with the two agitators, offer the 
necessary obstructions to what would 
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otherwise be the too rapid progress or 

the gas through the purifier. 

Another advantage which this inven- 
tion possesses over any other now in 
use, is that of its combining a wet 
and dry lime apparatus ; this peculiarity 
in its construction, renders it very ser- 
viceable to gas works. 

Mr. Green, the aercenaut, has on seve- 
ral occasions complimented the London 
Company on the purity of the gas, which 
by means of the apparatus hap been sup. 
plied for his balloons. 

The splendid balloon, which in the 
month ofNovemberlast, conveyed this en- 
terprising gentleman and his companions 
to Germ an v was inflated by gas which 
was passea through this purifier un- 
der the immediate inspection of Mr. 
Hutchison himself. Mr. Green, who I 
believe may be considered an excellent 
authority upon this subject, has declared, 
that the gas cleansed by this purifier is 
the best in quality that has ever been 
used for the purpose aerostation. 

Description. — The pipe A, is that 
through which the gas is conveyed from 
the condenser into the purifier. The 
first obstacle which obstructs its direct 
passage, is the perforated plate B ; the gas 
is here separated, and its volume minutely 
subdivided, so that the cream of lime, 
which is continually preserved in uniform 
action by the fans / and / is made to 
exert its attractive influence in, abstract- 
ing the sulphuretted hydrogen. 

The parts indicated by the latters C F 
and G are upon the same principle as B, 
and serve to multiply the necessary ob- 
struction to the gas escaping, before it 
has beeen sufficiently washed. 

The oblique shelves 1, 2 and 3, are 
also for the same purpose. 

K L are two hydraulic seal caps, which 
prevent the escape of gas from the per* 
pendicular tubes, in which the spindles 
Q and R revolve; 8 is a horizontal shaft 
upon which are placed two vertical cog 
wheels, which by means of manual or 
steam power give a rotary motion to 
the bevelled cog wheels N and O, and to 
these are attached the spindle of the 
agitators//. 

The plate G is covered with a layer of 
dry lime which receives the gas, after 
it is passed through the liquid in the Dot. 
torn of the tank, therefore, whatever im- 
purities may have escaped from the 
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cream of lime, are completely 
by the last stage of the process. 

I is the feed pipe through which the 
purifier is supplied with the lime-water. 

B. W. 



THE VELOCIPEDE. 



from England to Rome in one night, by 
means of a flying horse I 

Yours obediently, 

J. O. H. 

,1827. 



INVENTION OF BALLOONS. 

Sir,— Aerostation having of late occu- 
pied so much of the public attention, I 
thought mat the following notices of a 
few supposed early approaches to the 
invention of the balloon, might not be 
unacceptable to your readers. 

in a work by Silvester, translated 
from a poem by Du Bartas, published 
at London in 1592, the following curi- 



»• Againste one ships that skips from stars to 
ground c , 

From wave to ware (like windy ballwxs 
bounde)." 

Whether these " windy balloones " were 
of a similar nature to the modern ma- 
chines of the same name, is, I think, a 
matter of doubt : a notice of the above 
lines was first made in the Gentleman's 
Magazine for the month of May, 1834. 

From the following very singular pas- 
sage from Bishop Wilkin's "World in 
the Moon," it is evident that the author 
had in view the heated air balloon :— 
" Suppose a cup, or wooden vessel, upon 
the outward borders of this elementary 
air, the cavity of it being filled with fire, 
or rather, aetnerial air, it must necessarily 
remain swimming there, and of itself can 
no more fall, than any empty ship can 
sink." 

Roger Bacon not only asserts the pos- 
sibility of flying, but affirms that he him- 
self knew how to make a machine with 
which a man might be able to convey 
himself through the air like a bird ; but 
Dr. Hutton has proved, that if it con- 
sisted of the same method which he de- 
scribes, the machine would be crushed 
inwards by the pressure of the external 
atmosphere. 

Father Lana, as late as 1670, in a work 
entitled the " Prodoma," has revived the 
project of Bacon as his own invention. 

The tales of Deadalus and others con- 
cerning the art of flying, can only be 
regarded as empty fables ; ab uno disce 
omnes. According to Richard of Bard- 
ney, Bishop Grostest made a journey 



THE VELOCIPEDE. 

Sir,— I should feel much obliged if 
yourself or one of your talented corres- 
pondents would explain, why the nume- 
rous and ingenious attempts made to ef- 
fect locomotion by the velocipede, have 
hitherto proved abortive : what is the 
rationale of a velocipede ? does it dimi- 
nish friction, or has it hitherto only 
transferred it in a disadvantageous man- 
ner, and what is the desideratum ? Can a 
man employ his muscular power to effecta 
greater velocity than walking or running, 
by mechanical interventions, without a 
proportionate exhaustion ; or has nature 
placed a limit that no ingenuity can 
pass ? There is a wide difference between 
the actions of walking and that of rolling; 
is not the latter a positive mechanical 
advantage ? in point of fact, is the velo- 
cipede a toy or a machine ? There seems 
some analogy between skating and veloci- 
)eding, and I know from experience that 
can attain a velocity of eight or ten 
miles an hour by the former, with the 
same exertion that I could obtain four 
or five by walking or running : what is 
the rationale of this ? If the efficiency 
or non-efficiency of the machine were 
calculated and proved, it would, doubtless, 
save the waste of much ingenuity and 
labour. 

I have read your notices of Mr. Adams's 
work on " Pleasure Carriages," with much 
pleasure, but, in reference to his inven- 
tion or plan for keeping the wheels equal, 
by enabling the vehicle to lock without 
the usual bearing on the front wheels, I 
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cannot help doubting whether a great 
disadvantage would not arise, to the di- 
rect progression of the carriage. In 
the ordinary construction, the connec- 
tion of the motion of the four wheels is 
well maintained, the weight bearing 
equally on them all ; but, if the connec- 
tion between the wheels were broken, as 
it would be by Mr. Adams's central ioint, 
the weight upon either pair of wheels, 
being divided, would, I conceive, create 
a tendency to a vacillating motion in the 
direct progress of the carriage ; the wheels 
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being constantly liable to be thrown out 
the same line. 

Your obedient servant, 

A CONSTANT READER. 
August, 14, 1837. 

STEAM NAVIGATION TO AMERICA. 

Sir, — An article on " Steam Naviga- 
tion" appeared in a recent number of the 
Edinburgh Review (No. 131), in which 
the writer endeavours to prove that Dr. 
Lardner is correct in the conclusion to 
which he came in his paper on that sub- 
ject laid before the British Association, 
Sept. 1836, — viz., that a profitable and 
permanent connexion could not be ef- 
fected between New York and England 
in one trip. 

As the subject is one of general in- 
terest, and of great importance to the 
commercial interests of this country in 
particular, great care should be taken 
not to discourage the spirit of enter- 
prise, which has prompted three different 
parties to make the attempt to establish 
steam communication with the United 
States, nor to afford an excuse for the 
East Indian Government to fall back into 
its former inertness upon the subject of 
a steam communication with India, now 
that it has been just roused into action, 
by the determined and persevering im- 
portunity of its subjects there. It is es- 
sential to a fair trial of any project, that 
the best means be employed to accom- 
plish the end designed. If a vessel whose 
speed is only five miles per hour be em- 
ployed to perform a certain passage in a 
given time, when one whose speed is ten 
miles an hour can be had, it is evident 
that the experiment is not a fair one. So 
in reasoning upon the practicability of 
any scheme, like that of steam navigation 
to the United States, if a number of ves- 
sels be selected whose size, speed and per- 
formance, are notoriously less than those 
of many other vessels which are actually 
in existence, it is evident that however 
correctly the size, speed, and perform- 
ance of the selected vessels may be given, 
it does not prove that the scheme is im- 
practicable with vessels of larger size, 
greater speed, and better performance. 

The writer of the article " Steam Na- 
vigation" in the Edinburgh Review has 
given us a very full and elaborate table 
of the consumption of coals, average 
speed, &c. of eleven steam vessels, from 



which he most logically and correctly 
proves, that with such vessels, a steam 
communication with New York is im- 
practicable. Had his researches been 
somewhat more extended, it is very pos- 
sible that he might have have founa, at 
least eleven other steam vessels, whose 
average speed would have shown that 
instead of twenty-four or twenty-five 
days, it would be possible to perform the 
same distance in fourteen or fifteen days. 

The Reviewer states that Mr. Field 
considers that great improvements have 
been made in marine engines since 1834. 
The performance of many of the new 
steam vessels fully bear out Mr. Field in 
the opinion which he is said to have 
given. Yet, by a strange perversity, he 
adopts as data the performance of steam 
ships, most, if not all of them, built be- 
fore that time, and concludes, that a 
steam communication with New York is 
impracticable ! 

The Admiralty steamers are the data 
upon which his calculations are made ; 
yet he has not informed us whether they 
slackened their speed during the night, as 
I believe is the practice in her Majesty's 
service. 

The writer contends, that any infer- 
ences from coast and channel trips are 
fallacious ; but he has not shown us why 
they are so. It is well known, that on 
the coast and in the channel, the short 
cross sea which is so frequent, retards the 
progress of steam vessels much more 
than a long rolling sea, and therefore a 
priori, this affords a good test by which 
to try the performance of a steam vessel. 

The use of salt water for raising steam 
is admitted to be a great obstacle to the 
performance of long voyages, but it is 
also admitted, that fresh water may be 
substituted with good effect ; the recent 
improvements in condensation, warrant 
us to expect that it may be done with 
success. 

But the great difficulty is, the quantity 
of coals required, which the Reviewer 
says, will prove an insuperable obstacle 
to long voyages. In this particular it 
seems highly probable that he will be 
found to be in error, for upon his own 
showing, the larger vessels require a 
Hinaller power in proportion to their ton- 
nage than the smaller ones. And of the 
vessels which he has selected as the data 
upon which he makes his calculations, 
there are only three which are now 
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deemed large vessels, — vis., the Medea 
Steam Frigate, of 807 tons ; the Dee, of 
639 tons ; and the Private Steamer A, of 
660 tons. The two first are constructed 
for war, and are therefore not to be ex- 
pected to have sufficient capacity for car- 
rying a large supply of fuel; and the 
Private Steamer A, is not sufficiently de- 
scribed, for the public to form any judg- 
ment as to the quanty of fuel she will 
carry. 

The Reviewer states that a steamer of 
1,200 tons, with 300 horse power, will 
only stow 500 tons of coals. In this 
statement it is evident that he has taken 
the nominal tonnage as the actual weight 
she is capable of carrying ; whereas, it is 
usually found that a vessel will carry 
about 50 per cent, more than her nomi- 
nal tonnage ; thus, a vessel nominally of 
1,200 tons is capable of carrying with 
safety 1,800 tons. If then the power be 
equal to 300 horses, the weight of the 
machinery and water will be, say 400 
tons. The consumption of coals per day 
with boilers of the best construction, will 
be 72,000 lbs. per day, and for fourteen 
days will be 450 tons, leaving 950 tons 
for spare coals, merchandise and stores. 

Another important feature which has 
been overlooked, is the fact, that large 
vessels are propelled at a much greater 
rate with the same proportion of power 
to tonnage than smaller ones. Hence, 
if the Dundee and Perth, which are 
about 650 tons, are propelled at the rate 
of 9.99 miles, nearly ten miles per hour, 
a vessel of 1,200 tons may be reasonably 
expected (having the same proportion of 
tonnage to power) to be propelled at a 
greater velocity, but if, contrary to all 
experience, she should not go faster, 
then she would perform the distance be- 
tween New York and England in four- 
teen days ; and if the currents and winds 
.should be favourable, in much lees time, 
as it is found that with a strong wind in 
such a direction, that a steamer can set her 
sails, her speed will be accelerated about a 
mile, or mile and a half per hour. 

Let us take the large steam ship now 
building in London for the British and 
American SteamNavigationCompany,and 
try what her capabilities are for perform- 
ing the intended voyage. Her nominal 
tonnage is 1,795 tons ; she is to be pro- 
pelled by two engines of 220 horse power 
each, which will require 47 tons 2 cwt. 
3 qrs. 12 lbs. of coal per day of twenty- 



four hours ; if her speed is ony nine 
and a half miles per hour, she will per- 
form the passage in fourteen and a naif 
days, and consume during that period 
683 tons 1 1 cwt. 1 or. 20 lbs. of coals. 

Take the estimated weight of her ma- 
chinery, boilers and water at 600 tons, 
and (allowing 50 per cent, on the con- 
sumption of coals as a reserve) the weight 
of fuel at 1,025 tons, we have 1,625 tons 
for machinery and coals. Now the cal- 
culated displacement between the light 
and load water line amounts to about 
2400 tons, thus leaving about 800 tons 
to be occupied in stores, merchandise 
and passengers. From a drawing which 
I constructed, in order to be submitted 
to the directors, I found by calculation, 
that with her machinery, coals and mer- 
chandise, she would draw only 16 feet 
of water, if built after ray design ; and, 
although built from another design, I do 
not think that her draft of water will be 
greatly different, probably rather more 
than less, when fully equipped. 

Some of your readers may be impatient 
at this mode of meeting the question, 
and wish for some facts upon which they 
too may reason and come to a conclusion 
for themselves. 

In 1825, the Enterprise, a vessel of 
about 400 tons, effected her passage from 
England to Calcutta in 113 days, 64 of 
which she was propelled by steam, and 
49 by sails alone. 

In the present year, the Atalanta steam 
ship, of about 650 tons, effected her pas- 
sage from England to Calcutta in 91 
days, 23 of which she was in port, and 
under weigh 68 days only. 

Here then is a striking instance of the 
improved state of marine steam engines, 
and of the advantage which a large ves- 
sel has over a small one in making her 
passage. The average speed of the En- 
terprise, taking the distance at 15,000 
miles, is 132 f miles per day, or about 
5$ miles per hour ; whilst that of the 
Atalanta is 220 1 miles per day, or l>£th 
miles per hour for the whole distance. 

The average speed of her Majesty's 
steam vessels on the Mediterranean station 
was, some time since, officially stated to 
be 71 th miles per hour, which is l^th 
miles more than the average given in 
the Edinburgh Review; taking the 
highest number as correct, it is much 
below the rate of most merchant steamers, 
under much more unfavourable circum- 
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stances. For instance, those between 
Scotland and London come to an average 
speed of upwards of nine miles per hour ; 
those between Glasgow and Liverpool, 
perform that passage in, from seventeen 
to twenty-four hours ; and from the books 
of one company, I found on inspection, 
that the average time occupied in the 
passage, both winter and summer, was 
nineteen hours ; and it was thought that 
some new boats, which were then nearly 
ready would make the average still less, 
nowthe distance by sea being considerably 
more than 200 miles, the average speed 
of the steam veesels employed: in that 
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per hour. The voyages now regularly 
performed by the merchant steamers to 
the Peninsula and into the Mediterranean, 
warrant us to expect that a steam com- 
munication win be effected with New 
York in one trip. 

It would be unjust not to refer to the 
Columbus, a steam ship, fitting upon 
Mr. Howard's principle for the purpose 
of attempting the passage to New York. 
She is capable, I am informed, of carry- 
ing a sufficient quantity of coals to sup- 
ply the engine for upwards of forty days, 
and will use fresh water only for raising 
steam. 

Excuse my trespassing so long on your 
time, and believe me, 

Yours truly, 

George Baylby. 

late explosion ot the " union " 

STEAMER. 

Sir,— Having formerly had a good 
deal to do with the early establishment 
of steam navigation on the Thames, I 
naturally take an interest in every thing 
relating to the subject, which I meet 
with in your pages. A good deal of dis- 
cussion, I observe, has arisen in conse- 
quence, of the explosion of the " Union" 
Steamer at Hull, some attributing the 
disaster to an insufficiency of water in the 
boiler, and the generation of hydrogen 
gas ; while others contend that it was 
occasioned by the undue accumulation 
of steam. But in assuming the first to 
be the cause, I would ask, is it pos- 
sible that gas can be generated m a 
boiler under the circumstances in which 
that of the "Union" was placed just 
previous to the accident ? And if so, 
(I speak not as a chymist), how does the 
admixture of the gas with 



atmospheric air take place, which air, it 
must be understood, nas to enter from 
without, against highly elastic vapour 
within the boiler ? Supposing, however, 
these two preliminary difficulties satis- 
factorily disposed of, how, in the next 
place, I would ask, is ignition to take 
place within the boiler ? I should cer- 
tainly be disposed to deny that power to 
the overheated state of the plates; be- 
cause I have seen numerous instances, 
and could, I dare say, point out some at 
the present time where the feeding ap- 
paratus having become suddenly out of 
order, the water in the boiler has fallen 
below the flues, and the consequence has 
invariably been, not an explosion from the 
generation of gas, or any other cause, but 
simply the bending of the weak, because 
hot plates, which compose the top part 
of the flue, by .the pressure of the inter- 
nal steam, generally, however, confined 
to that part immediately over the fire. 
Besides, i should be inclined to think, 
that an exnlosion from the icrmtion. or 

— — ^^— — ~— » - — I — *^ — — — — * — — ■ * — — * V M ^^mm 

even the generation of gas, could not oc- 
cur without being attended with some very 
unusual and remarkable appearances, 
such as the safety-valve being in full 
operation, without and discernible cause 
(hydrogen gas being invisible), and the 
appearance of a flash at the time of the 
explosion, none of which, I think, have 
yet been observed. Indeed there ap- 
pears (to me at least) so many objections 
to, and difficulties attendant on the as- 
sumption of explosions of steam boilers 
being occasioned by gas, that any further 
observations on this view of the subject 
seem to be superfluous, I shall therefore, 
in the few remarks which I have now to 
make, confine myself to that opinion 
which assigns the cause to the undue 
accumulation of steam. It unfortunately 
happens generally, (the scientific would 
say fortunately) that on these occasions 
no person of observation, and scientific 
attainment is present, hence, all the in- 
formation which is afterwards attainable, 
in addition to what the wreck supplies, 
is just so much as the interested pro- 
prietor, the culpable engineer, or unin- 
formed passengers are able or willing to 
furnish. From this cause arises much 
of the mystery and obscurity in which 
all such unfortunate occurrences are 
more or less involved, and the absence 
of full and correct information 
the real cause from being 
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Were it possible to be otherwise, I have 
no hesitation in saying, that in most 
cases, the cause of explosion might easily 
be explained, and satisfactorily accounted 
accounted for. There are, it is true, in 
the steam engine, matters " not dreamt 
of in our philosophy," and circumstances 
often arise in its operations which would 
require a Watt to explain ; but such oc- 
currences are " few and far between," 
and rarely takes place except in old de- 
lapidated engines, and therefore do not 
apply to the majority of those used in 
steam navigation. In the case of the 
" Union," the explosion seems, as far as 
can be gathered from the evidence, to 
have taken place under anything but ex- 
traordinary circumstances. The facts 
(with the opinions we will not now med- 
dle) appear to be, that the water in the 
boiler, as indicated by the guage taps 
was high enough, that the boiler was of 
sufficient strength, and in good repair, 
and that the safety-valve was in proper 
order, and had been observed to be in 
proper action just before the acci- 
dent ; so that all things considered, the 
explosion would appear to have taken 
place very gratuitously. I have, how- 
ever, little doubt of there being much 
more than has hitherto met the eye or 
ear, which for reasons before alluded to, 
is with difficulty now attainable, but 
without which, it would be impossible 
to discover the real cause, or to arrive at 
any thing like correct conclusions. Pre- 
vious to adding my opinion of the cause 
to those already offered, I may observe, 
that as an indication of the height of the 
water in marine boilers, nothing can 
be more fallacious than gauge-taps, as 
commonly used, the more especially as 
they invariably indicate the water to be 
much higher than it really is ; when, 
however, instead of being simply inserted 
in the front of the boiler, as tney usually 
are, thev are attached to a pipe, the up- 
per end. of which is in communication 
with the steam at the top, the lower one 
with the water from the bottom of the 
boiler, must at once become the most 
correct, certain, and durable indicators 
I have yet seen. The plan, which did. 
not originate with me, was first tried 
in 1825, and was afterwards introduced 
into every vessel which subsequently 
came under my management, and I 
have no doubt continues in use to the 
present time. The state of repair in 



which the boiler was at the time of the 
accident, appears to have been in every 
respect satisfactory ; indeed, from know- 
ing by experience that boilers have been 
in constant work, when corroded to such 
a degree, as to be reduced in places to 
the thickness of a shilling, I should be 
disposed to consider the explosion en- 
tirely uninfluenced by the strength, or 
state of repair in which that of the 
" Union" was at the time of the accident; 
it may not, however, be amiss to observe, 
that marine boilers, from the peculiar 
shape which their confined situation 
renders necessary, are never so strong 
as those where such restrictions are not 
imposed ; and it often happens, that in 
small vessels, they are still further weak- 
ened by being made in one part, instead 
of two or three separate divisions, as is 
the case in the larger vessels. I am not 
contending that either the one or the 
other of these defects, would separately, 
or combined, under ordinary circum- 
stances, cause an explosion ; but when- 
ever an accident of tnis nature happens, 
I have no doubt, that in combination 
with other causes, they are of extreme 
importance, especially that of the shape, 
which, from being flat, is by the internal 
pressure of the steam, changed to a round 
form, and the parts of the boiler thereby 
loosened, and the iron fractured. From 
the absence of all information respecting 
the dimensions of the boiler, and power 
of the engines of the " Union," there is 
nothing, or next to nothing, to reason 
upon ; but the few facts which may be 
collected from the evidence, may perhaps 
enable us to imagine a case which will 
have some degree of analogy, to what 
actually took place. If then, for ex- 
ample, we assume the boiler to have been 
of the usual form and strength, and for 
the sake of the argument 1 5 feet square, 
its top or roof would present an area of 
225 superficial feet, and at the ordinary 
working pressure of marine condensing 
engines, woidd be exposed to a strain 
equivalent to about fifty tons. Under 
the most favourable circumstances as to 
form, materials, and workmanship, such 
a boiler, composed of 5-1 6th plate, should 
require a force of 1,800 tons to effect a 
permanent change in its structure, which, 
of course, is the commencement of frac- 
ture; but in boilers, as in machinery, "par- 
tial strength is universal weakness," or in 
other words, its ultimate strength would 
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only be equal to its 
ever strength their might be elsewhere. 
Hence, if we take into consideration the 
weakness arising from the causes before 
alluded to, which are more or less pre- 
sent, if not perceived, in the very best 
constructions, we may safely venture to 
consider the ultimate strength at one- 
half, or even less than one-half of 1,800 
tons. Here then we only require a pres- 
sure of 50 or 60lbs. to the square inch 
to blow the top of such a boiler com- 
pletely away, fhat a pressure equal to, 
or very much exceeding this, is perfectly 
attainable in the boiler of a condensing 
engine, may easily be conceived, by sup- 
posing a fortuitous combination of cir- 
cumstances to arise, and which in point 
of fact, I believe did exist at the time of 
the explosion on board the " Union ;" 
that is to say, the vessel lying to, the en- 
gines standing, the fires burning fiercely, 
no water going into the boiler, and either 
from the smallness of, or some other de- 
fect in the one safety-valve, only a part 
of the rapidly accumulating steam es- 
caping from the boiler. Imagining this 
state of things to continue but for a short 
time, it cannot excite much surprise that 
a violent explosion should be the conse- 
quence, nor can their be a doubt that 
the same thing would again occur, under 
the circumstances before mentioned. The 
common sense view of the subject here 
offered, is the result of a good deal of 
experience, and some observation ; if it is 
a correct solution of the difficulty (and 
to myself it appears clearly so), there 
needs but little discussion respecting the 
remedy, which, in conjunction with sober, 
careful and intelligent engineers, must 
consist of two well-constructed, and 
sufficiently large, lock-up safety-valves. 

A variety of observations, respecting 
the periodical inspection of steam ves- 
sels, and the education of engineers, 
suggest themselves, but having extended 
my remarks already to an inconvenient 
length, I will for the present conclude, 
renewing the subject, if there should ap- 
pear to be occasion, at some future op- 
portunity, and accompany my remarks 
with some sketches of tne gu age- taps 
before alluded to, and the best form of 
safety-valves, &c. 

I am, Sir, 
Yours very respectfully, 

John Leonard. 

Railway Office, Crauford, 
15, 1837. 



MR. wivell's FIRE-ESCAPE; HUMANE 

society for preventing loss of 
life by fire. 

Sir, — At page 227 of your 727th num- 
ber, Mr. Wivell has put forth a few ob- 
servations in reply to the animadversions 
of Mr. Jenkins and myself; nothing that 
Mr. Wivell has brought forward, how- 
ever, goes in the slightest degree to 
affect the statements of which he com- 
plains ; with some few and unimportant 
variations in detail, his remarks arc, upon 
the whole, confirmatory of the statements 
advanced. 

With reference to myself, Mr. Wivell 
argnes, " that having become a member 
of the Humane Society, I must have 
faith in its utility !" I need only just 
say, that wishing and hoping for, is one 
thing, — but being convinced of its utility, 
is another, and a widely different thing ; 
Mr. Wivell will please to mark the dif- 
ference. 

Mr. Wivell also expresses some sur- 
prise that I " should count the life of a 
human being of so little importance as 
to signify that the sum of thirty pounds 
is too much to preserve it." If these 



my sentiments, he might well be 
surprised ; but such they are not. I 
most undoubtedly object to spend thirty 

fmnds upon any one fire-escape, while 
know, that machines of equal, or even 
greater efficiency, can be provided for 
one-sixth of that sum. 

By adopting fire-escapes at about five 
pounds each, six may be stationed in a 
district where only one of the more ex- 
pensive kind could be provided. The 
probability of saving life increases nearly 
as the square of the number of escapes, 
so that in any given district the chances 
of saving life would be thirty-six times 
greater with the cheap, than with the 
dear escapes. 

Mr. Wivell says, " Mr. Baddeley must 
recollect, that in or about 1829, the 

fenerous and humane citizens paid Mr. 
tudson eighty pounds for an escape !" 
Now, Mr. Editor, it is very hard upon 
me, that in order to oblige Mr. Wivell, 
I must recollect what really never took 
place. If Mr. Wivell will consult the 
information afforded in your well stored 
volumes of the period to which he refers, 
he will find the fact to be, that Mr. Hud- 
son was the founder and gratuitous se- 
cretary to the first society for preventing 
loss of life by fire, and in that capacity, 
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expended something very much like the 
sum mentioned, upon a clumsy machine, 
which, like some of a more recent date, 
was never worth what it cost for house- 
rent. 

The funds thus wasted, emanated not 
from citizens alone, but from humane 
persons in various parts of London and 
its suburbs. Mr. Wivell's boast of his 
escape having been "patronized" and 
"adopted" by the Society, looks rather 
awkward when he tells us it was only 
received as a gift, with a goodly list of 
subscribers as an accompaniment I while 
the apparatus of others has been adopted 
and patronized by purchase. 

According to my notions of these 
matters, Mr. Wivell's escape will be dear 
to the Society at the cost of its rent, to 
say nothing of the thirty pounds sub- 
scription money; in ten years (should 
the Society last so long) it will have cost 
them a sum equal to the providing and 
maintaining in efficient working order, 
thirty other fire-escapes, which number 
would afford all needful protection, to at 
least six such districts as that in which 
this one machine is now stationed. 

When I observe the gratifying list of 
subscribers now belonging to the Society, 
I cannot help thinking that under pro- 
per management, half London might, 
ere this, have been provided with fire- 
escapes; one or more persons in each 
district might, I apprehend, be found 
willing to take charge of them and su- 
perintend their practical application in 
time of need * Rewards might have 
been bestowed upon all who could be 
shewn to have exerted themselves in the 
preservation of life ; this having been 
done, the Society would have proceeded 
with considerable eclat, and with a great- 
ly augmented list of subscribers, from 
whom the needful supplies would have 
been forthcoming, for extending the be- 
nevolent object of the Society. 
I remain, Sir, 

Yours respectfully, 
Wm. Baddeley. 

London, Augurt 4th, 1837. 

ACCIDENTS IN COAL PITS. 

Sir, — Your ready insertion of my pre- 
vious letters, induces me to proceed with 
their subject , by placing another in your 

* The Society have one of Mr. Ford'» fire-*«cape» 
stationed in the Strand, bnt it waa not forthcoming 
at the late melancholy and fatal fixi In Holywell- 
street. 



hands. I have already asserted, that in 
the present system of coal-mining every 
thing is considered of more value than 
human life; and, that it is solely a 
money question, I may add, one of no 
great amount, whether explosive ac- 
cidents shall continue to be very com- 
mon, or become very rare occurrences. 
To these assertions I challenge contra- 
diction. Let coroner's inquests, in such 
cases, return verdicts of " culpable homi- 
cide" against mine-owners and mine- 
managers, where on their parts there 
appears to have been culpable neglect; 
violent deaths in coal mines will then, I 
am satisfied, no longer be almost of 
daily record. Making these observa- 
tions, on due consideration, I hope and 
trust, that they will not be passed over 
heedlessly, by the influential and humane. 

I shall now, agreeably to my former pro- 
mise, refer to the Report of the late Par- 
liamentary Committee " On accidents in 
mines," in the hope of rendering it some- 
thing better, than "a dead letter," which, 
as to the attainment of its proper object, 
it has hitherto been, and I am sorry to 
add, if left to the coal proprietors, is likely 
ever to be. 

Having, however, Sir, a strong desire 
not to encroach, in this instance, too far 
on your valuable space, and above all, 
not to write more than would perhaps 
be read by those whose attention I wish 
to engage, I shall confine my present 
remarks chiefly to an outline of the sub- 
ject, in the hope that its filling up, will 
receive the aid of some ofyour highly- 
talented correspondents. The Report ra 
question, commences stating, that the 
committee had called before them in the 
course of their inquiry " witnesses con- 
nected with all the great Mining Dis- 
tricts in the Kingdom." That they had 
also examined plans, diagrams, and a 

CI variety of safety lamps. 'Hiat they 
also obtained ample proofs of the 
calamities which had occurred in coal 
mines from sudden explosions of fire- 
damp, foul air, and sulphur, which terms 
are severally, locally applied to carbo- 
retted hydrogen gas so copiously evolved 
in many of these mines. Few collieries, 
it is added, are entirely free from fire- 
damp, but in many, the quantity is so 
large, that in spite of the skill and un- 
remitting attention, which they assume 
is exercised, the risk is constantly great. 
They then state, that according to the 

list drawn out for them, which they pro- 
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perly consider a defective and vastly 
short of the full number," the fatal ac- 
cidents for the last twenty-five years 
amount to 20/0. They further observe, 
that taking a period of eleven years pre- 
vious to the introduction of Sir H. 
Davy's Safety Lamp, and eighteen years 
since, in the counties of Durham and 
Northumberland, where it has been more 
used than in any of the other mining 
districts, fewer persons were destroyed in 
the former, than in the latter period. 
This evidence against the assumed safety 
of the Davy Lamp, strong as it is, is 
nevertheless softened do wnT>y the excuse, 
that many mines of a more dangerous 
nature, have been worked since this 
lamp was introduced. Or in order words, 
that it has sometimes to meet, when ven- 
tilation is overpowered or neglected, 
that which it was alleged by Sir H. Davy, 
it would effectually resist, and which, it 
appears, it will not — an explosive atmos- 
phere. For what else has it ever been 
valued ? The Committee, after this lame 
and impotent excuse, on a point that has 
an important bearing on the whole in* 

E observed, that in addition to ex- 
e gases, mines are sometimes in- 
with gases destructive to life, 
though not explosive : that inundations 
have been frequently destructive, (on 
one occasion, it appears nearly 100 j>er- 
sons were drowned in a mine) and that 
then, there remains a long list of casual- 
ties, some of which they conceive are 
wholly beyond human controul. They 
then point out that the only means of 
preservation, as applied to the former, 
may be divided under three heads, viz., 
Ventilation, Safety Lamps, and Maps or 
Plans of the under ground workings. 

Having proceeded thus far with these 
observations of the Committee, it will be 
necessary to notice particularly the mat- 
ters they consider within human mana- 
gement. The first is ventilation. It 
will be seen, by a perusal of the evidence 
obtained from the persons practically, 
and therefore best acquainted with its 
nature, that ventilation is always uncer- 
tain in its effect, even when under the 
best possible management, which it now 
evidently is not, being, by the admission 
of all, left, in many of its most material 
points to the care of children of a tender 
age. The Committee say, and on such 
a matter their precise words cannot be 
dispensed with. "On ventilation, and the 
daily unceasing strict discharge of the 
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duty by every person (towards it) engaged 
about the mines, from the scientific pro- 
fessional viewer, the wasteman, the over- 
man, the deputy, the lamp keeper, the 
pitman, down to the trapper, often a boy, 
young and thoughtless, who manages 
the air doors (most important matters,) 
depend the safety of hundreds of men and 
boys from minute to minute j — one act of 
omission of assigned duty, one solitary 
moment of neglect, may cause the instant 
destruction of life and property to an 
indefinite extent." This is indeed a 
frightful picture of the present state of 
hundreds of coal mines, and of thousands 
of human beings, and it is no less fright- 
ful than true, and no less true than un- 
called for, except by ignorance, obsti- 
nacy, and avarice on the part of coal 
owners and their* worse managers. Both 
are equally implicated in this charge. In 
the first place, it may be asked, — why is 
life to be periled by the employment of 
children in such important duties ? and 
in the next, why should unsafe lights be 
used in any coal mine, whether called 
Davy Lamps or Candles, when safe ones 
can, as shown by the Committee, be ob- 
tained ? For, mark, Sir, no interruption of 
the ventilation of a coal mine by any sud- 
den rush of carburetted hydrogen, tne gas 
referred to in this case by the Com- 
mittee, whether from the bursting of 
blowers, falling of the incumbent strata, 
or the wilful or accidental neglect of one 
or of all the persons employed in the 
mine, could produce any fatal result, 
unless the gas were ignited, which could 
not happen were a really protected light 
used. I again say, let coroners look to 
this matter, and let the members of the 
legislature do so, and that speedily. To 
stop a wanton, and therefore unnecessary 
sacrifice of life, when within their power, 
is a duty both owe to society. 

The next part to notice, is what the Com- 
mittee say on the Davy Lamp. It is im- 
portant in many respects. They assert 
with great truth, that the principles of its 
construction (so much then for Sir H. 
Davy's claim to its invention) were prac- 
tically known to the witnesses, Dr. 
Clanny-, and Stephenson, the present 
eminent engineer, before he (Davy) 
brought his powerful mind to bear upon 
the subject, and they add, strangely 
enough (as will apper from what closely 
follows) produced an instrument (a lamp) 
which will hand his name down to tne 
latest ages. What can they mean ?— if 
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the following paragraph is intended to 
have any meaning. They say, " the 
attention of your Committee has been 
drawn by different witnesses to contin- 
gencies in mining, under which the Lamp 
of Sir H. Davy ceases to afford adequate 
protection." One of these contingencies, 
be it known, is its being exposed, which 
the lamp must necessarily be, in some of 
its commonest uses, to a current of air, 
which may be or not explosive. The 
Committee continue, " Ox the possible 
existence and nature of those contin- 
gencies, your Committee have ascertained 
that the inventor (Sir H. Davy) was well 
aware, and they regret that the cautions 
he gave to some of his immediate friends 
were not made more public f 11 That this 
secret was confided to very few persons, 
and long remorselessly sepulchered in 
their bosoms, need not be here insisted 
upon, when it will be found by a refer- 
ence to the published evidence, that the 
persons to whose management some of the 
most extensive and most dangerous mines 
in the kingdom were at that time given, 
were left totally ignorant to this astound- 
ing fact. They heard it, as Mr. Stephen- 
son stated, he did, " for the first ttme in 
that (the Committee) room." Sir H. 
Davy unfortunately is dead, and can 
make no atonement for the past. But 
some of the depositaries of this sad and 
fatal sacret are alive and rich. They have 
therefore still time before the grave also 
closes over them to make some repara- 
tion, not to those who now crowd the 
church yards of Durham and Northum- 
berland with their scorched and muti- 
lated bodies, for the dead cannot be 
recalled to life, but to their wretched 
widows and helpless orphans, hundreds 
of whom are at the present moment in 
want and misery, because it was con- 
sidered indelicate, and not to the pecu- 
niary interest of the mine owner, to tell 
the truth of Sir H. Davy's Lamp. Nor 
has it yet been fully told where it ouyht 
most to be known. Here I must for the 
present stop. To extend my letter any 
further, would be to fall into the error I 
have promised to avoid. I shall, how- 
ever, Sir, with your permission, take the 
first opportunity of continuing the sub- 
ject. In the meantime 1 hope that what 
I have stated will awaken the many who 
are now slumbering, to a sense of duty. 
I remain, Sir, yours, &c. 

Cakbok. 



SIR. DE LA BECHB, AND THE SATELLITE 
DEP08IT THEORISTS. 

Sir, — In a work by Mr. De la Beche, 
published in London in 1 834, entitled, 
" Researches in Theoretical Geology," 
the preface commences with these words : 
" Although the theory of central heat, 
and the former igneous fluidity of our 

Jrianet, have been much dwelt on in the 
ollowing pages, the author trusts that 
he will not be considered so attached to 
these views, as not to be ready to reject 
them, and embrace others, which, may 
afford a better explanation of observed 
facts, should such be brought forward." 
Apparently, a sort of apology for strong 
views derived from the doctrine of cen- 
tral heat, and a promise to avow any 
change of opinion on increased know- 
ledge. In 1835, " How to Observe," 
by Mr. De la Beche, was published by 
Knight, in London ; it contains no direc- 
tions "How to observe" satellite deposits. 
It is, however, impossible to prove that 
no half understood conversation, or joke, 
has not given rise to the second-hand 
assertion, as would seem, of his belief in 
a doctrine relative to satellites so much 
at variance with those published in his 
work on theoretical geology. 

The propriety of bringing forward an 
assertion, the truth of which is more 
than doubtful, is most questionable. 

Geological observers are unanimous 
in their opinions, that mountain masses 
elevate the surrounding strata ; and the 
satellite deposit theorists are bound to 
shew, either by their own observations, 
or from those of others, that the usual 
conclusions are erroneous; that instead 
of being elevated, the strata run under 
such mountain masses, otherwise the 
satellite deposit must remain an astrono- 
mical dream ; and even if this proof ever 
should be afforded, no difficulty in re- 
respect to the time requisite for the 
formation of mechanical rocks contain- 
ing organic remains, as in the Aim, 
would be obviated, since it would oe 
merely removed to another sphere, where 
the formation of 10,000 feet of mechani- 
cal deposits would require as long a pe- 
riod as in our own planets. 
I am, Sir, 

Yours, respectfully, 

N.S. 

August Ii, 1837, 
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Sir, — I beg to contribute to the amuse- sectional drawing of an " hydraulic pen- 
ment of the numerous readers of the dulum," intended to raise water by the 
Mechanics' Magazine, by sending you a alternate action of inclined planes. The 




drawing presents a lateral view of the 
model, with one side removed so as to 
shew the internal arrangement. The 
apparatus is suspended from the upper 
part, so as to allow of a motion similar 
to that of a pendulum ; and it will be 
evident on a little inspection, that on the 
first movement to the right (in the posi- 
tion represented), the spoon attached to 
the lowest box or division will dip into 
ihe water beneath, a portion of which 
will be taken up on the returning oscil- 
lation, and conveyed by the inclined 
plane forming the bottom of the box, to 
the corresponding lowest division on the 



other side. The return of the water be- 
ing prevented by short delivering pipes 
projecting into each box, the machine 
will gradually fill by a continuation of 
the motion, till the discharge commences 
to take place from the highest pipe, at 
every alternate oscillation. Your prac- 
tical readers will have already foreseen 
the defect in this contrivance, which is, 
that all the boxes on one side only being 
full, at the same time, the weight of the 
water therein contained destroys the re- 
gularity of motion ; on which account I 
have been m the habit of considering it 
ever since its iuvention, about four year 
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ago, as incapable of being applied to any 
useful purpose. It has, however, lately 
occurred to me, that a rotary motion 
might be given to the apparatus by mak- 
ing it turn on centres at the top and bot- 
tom, in which case the inclined planes 
would act as before, and the inequality 
of motion might be counteracted by a 
fly-wheel, and its position, at an angle 
of 70°, as shewn in the drawing, would 
probably give it a decided advantage over 
the well-knewn screw of Archimedes. I 
beg to apologize for taking up so much 
space in your most useful publication, 
and am, Sir, 

Your very obedient servant, 
Rich. Ja. Iremonoer. 

London, August 10, 1837. 



mr. Buckingham's voyage round 

THE WORLD AGAIN. 

It will probably be within the recol- 
lection of most of our readers, that Mr. 
Buckingham, the Eastern traveller, some 
years ago, projected a voyage round the 
world, for the somewhat undefined pur- 
pose of " sowing the seeds of civiliza- 
tion;" and that the amount raised by 
subscription not being sufficient to carry 
the scheme into effect, the whole affair 
ended in nothing more than "sowing 
the seeds" of an annuity of 35/. for the 
lives of Mr. and Mrs. Buckingham. 
After a repose of some years, occupied 
in sitting in Parliament for Sheffield, 
lecturing in favour of temperance, &c. 
&c, Mr. Buckingham has set about 
raising the ghost of his old fantasy. He 
is about to leave England, in the first 
instance, for the United States, in which 
he proposes to take an extensive lectur- 
ing tour ; after which he will set out (at 
his own expense ?) on a trading voyage 
to all the least known parts of the globe, 
maintaining himself by the profits of 
commerce, and partly, perhaps, by the 
copyright of his travels, a volume of 
which he intends to get out regularly every 
three months, at whatever part of the 
world he may be, and send home, and to 
America, for sale. There could be no 
objection to all this, if all were fair and 
above board ; but it is not at all unrea- 
sonable to suspect that the whole plan 
is only the prelude to a desperate assault 
on the pockets of Brother Jonathan. 
At all events, Mr. Buckingham is deter- 
mined to leave no stone unturned, in 



the subscription line, in England. For 

somewhere about the tenth time, books 
have been opened at various bankers, 
previous to his leave-taking, for the re- 
ceipt of donations from the admirers of 
this persecuted individual, the (avowed) 
object of which is, not to raise a crop of 
civilization, but — to secure an annuity of 
100/. to Mr. Buckingham, and 80/. to 
his wife, an object which bids fair to be 
attained ; making another rub for the 
most ill-used man on the face of the 
earth ! 

ANOTHER RUPTURE IN THE THAMES 

TUNNEL. 

Yerterday afternoon the Thames Tunnel 
became quite filled with water which flowed 
from an aperture from above. It would ap- 
pear from the report supplied to us on the 
subject, that generally there existed some 
necessity for keeping the pumps at work, 
for we understand, that a little before twelve 
o'clock at noon the water was found to in- 
crease considerably; but in the course of 
the afternoon the quantity had somewhat 
diminished, although it slowly gained upon 
the pumps, and as the tide rose it was found 
impossible to keep pace with the increased 
influx of water, when Mr. Page, the acting 
engineer, considered it necessary to send for 
Mr. Brunei, who was in town attending a 
meeting of the directors. 

At five o'clock, finding it was quite use- 
less to proceed in the attempt to check the 
steady increase of the water, which had risen 
ten feet, the attention of the engineers and 
workmen was turned to securing all parts of 
the shield, which operation was carefully 
and deliberately performed. The curiosity 
of the men, who were anxious to watch the 
gradual rise of the water, rendered it very 
difficult for the engineer to withdraw them, 
even when it became expedient to do so. At 
half-past five o'clock the Tunnel was filled, 
every one having previously retired, and it 
is gratifying to add, that no accident has 
occurred to any individual, soundings were 
immediately taken by the engineer, and the 
displacement of ground having been a»cer- 
tained to be of limited extent, steps were 
taken forthwith to stop the aperture from 
above, as upon former occasions, in order to 
resume the pumping as soon as possible.— 
Times, 2ith August, 1837. 

WARMING BUILDINGS. 

. . 

The first requisite is a complete combus- 
tion of the fuel ; and the second* a com- 
plete delivery of the heat evolved in the 
place intended to be wanned, NoUuhg 
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could be more wasteful of fuel than common 
open fire-places j only one part in fifty radi- 
ates into the room, the great body of heat 
going np with the draft of the chimney. 
If a kettle of water be placed before the 
fire, it will not boil in less than twentv-four 
hours : placed over the fire, it boils in half 
an hour. If a man stand in front of the 
fire, he gets only half warmed ; the half 
next the fire is warmed, while the half away 
from it is chilled ; but, if he were to place 
himself in the line of -the draft over the fire, 
he would be burnt to a cinder all around. 
The ancient Romans understood these things 
better than the moderns ; they carried their 
flues horizontally under the pavement of the 
chamber to be heated. A stove on the same 
principle was erected at the County Fire 
Office ten years ago, which has answered 
perfectly ; and Mr. Beaumont has erected 
similar stoves at the elephant-house in the 
Regent's Park, at Sudbury Grove, at St. 
James's Church, and other places, with 

produce a saving of eleven-twelfths of the 
fuel consumed to obtain the same warmth 
by hot-air and hot-water stoves, and with 
perfect freedom from dirt, dust, smoke, 
and impurity of every kind. He was sure 
they only required to be more known to be 
adopted in all the churches and chapels 
throughout England.— Architectural Mag. 

LCWNDS'a EVER-POINTED PENCIL AND 
PEN-CASE. 

The exterior tube of this case is open at 
its two ends only, not having any longitu- 
tinal slit to admit a slide for protruding the 
point, this being effected in a different man- 
ner, to be presently described. This ex- 
terior tube as represented at fig. 1, has a 
plain surface, but it may be ornamented in 
any way which may be preferred. Figs. 2 
and 3 show the interior tube which fits 
into fig. 1, within which fig. 2 is made to 
slide. The upper part of fig. 2, contains 
the pen-slide and holder, and also the re- 
servoir for spare pencil points; the latter 
consists of a tube concentric with the tube 
a, and its place is represented by the dotted 
lines ; it reaches down to b, where it is sol- 
dered to a diaphragm, or partition, reaching 
across that part of the tube, and extends up 
to the upper end of a, and is there encloged 
by a small screw cap; its length is sufficient 
to enable it to contain two lengths of pencil 
points. The pen holder is situated in the 
space between these two tubes, and this 
is slid out by means of the small screw but- 
ton c, working m the slotrf, the tube a being 
reduced, or flattened, to allow the head or 
button e, sufficient space without obstruct- 



ing the passage into the exterior tube. When 
the peu is retracted there Is sufficient space 
between the reservoir and the tube a, to 
carry two extra steel pens with perfect con- 
venience. Fig. 4 is the screw cap, or head 
of the pencil case ; e is a tube, having a 
screw cut on the outside of it, the female 
screw into which it works being cut in the 
inside of the upper end of a, the exterior of 
which tube passes within the cap, whilst the 
tube e admits the point of the pen ; by this 
arrangement the whole length, nearly of the 
cap is saved in the length of the pencil < 

2. 




in 




a 



f — 




The lower end of the interior tube, fig. 2, 
is that which receives the pencil point and 
its appurtenances, to be now described. Fig. 
5, which contains the lead, is, at the lower 
part g, made, in all respects, like those in 
general use ; its upper, or cylindrical por- 
tion, h, is to ocenpy the part /, of the tube 
fig. 2; i is a projecting check piece, or 
feather, which when fig. 5 is in its place, 
occupies the slot j, and also the slot * in fig. 
3, this latter tube fitting on to /, fig. 2, the 
two slots j and k, being made to coincide, 
and the feather t rising high enough to pass 
through both of them. When the respective 
parts 2, 3, and A, are put together, the 
whole is to be passed into the exterior 
tube fig* 1, the lower end I of fig. 3, is then 
attached to the lower end m of ng. 1, by 
soft soldering them together, and on screw- 
ing the head fig. 4, into its place, the instru- 
ment is complete. 

Operation of the Instrument.— "When the 
pencil point is within the case, the feather i 
occupies the upper ends of the slots j and *; 
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and to cause the point to protrude, the tube 
fig. 2 is drawn up by means of the head fig. 
4 ; this tube sliding in the exterior tube, 
and also in fig 3 ; the drawing up of the in- 
terior tube brings the lower part of the slot j 
into contact with the feather i, which con- 
sequently checks it ; on pushing the head 
down, the pencil point is protruded, and 
ready for use ; and when no longer wanted 
it may be readily pushed back by the finger. 
To cause the cylindrical part /<, of fig. 5 to 
slide freely and evenly within its tube/, it is 
surrovnded at n by a divided spring ferule, 
which u» in part received within a groove 
turned in h for that purpose. When the 
pen is to be used the tube is to be drawn 
out, the head unscrewed, and the pen pro- 
truded, by means of the button as before de- 
scribed ; the head may be screwed into the 
opposite end, a female screw being cut with- 
in / for that purpose. 



NOTK3 A.VU NOTICES. 

A>»c Bee Hire. — An inhabitant of Connecticut, 
Mr. Judd, has invented a contrivance, by means of 
which bees are made to build their cells, and de- 
posit their honey, in the chamber of a dwelling- 
house, in neat little drawers, from which it may be 
token fresh by the owner, without killing the in- 
sects. The hive has the appearance of, and is, in 
part, a muhoguny bureau, or sideboard, with drawers 
above, and a closet below with glass doors. The 
case, or bureau, is designed to be placed in a cham- 
ber of the house, or any other suitable building, and 
connected with the open air, or outside of the house, 
by a tube passing through the wall. The bees work 
and duposit their honey in drawers. When these, 
or any or them, are full, or it Is desired to obtain 
honey, one or more of them may be taken out, the 
bees allowed to escape into the other part of the 
hire, and the honey taken away. The glass doors 
allowing the working of the bees to be observed ; 
and, it is added, that the spaciousness, cleanliness, 
and the even temperature of the habitations pro- 
vided for them in this manner, render them the 
more industrious. 

Arsenic in Candles.— At a late meeting of the Me- 
dico-Hotanic Society, Mr. Kveritt made some re- 
marks respecting the tests for arsenic, and after- 
wards demonstrated its presence in the composition 
candles. Having fully proved the existence of the 
poison in the candle, in the proportion of at least 
two graius in each (and he stated his belief that four 
grains were a more correct statement,) he then pro- 
ceeded to assign a reason for its use. Candles which 
are made of tallow are of too low a melting point to 
admit of the use of a curved wick. Stearine or 
spermaceti, either of which has a much higher melt- 
ing point, is, therefore, employed in making the 
composition vaudles.aud to prevent its running into 
grain or crystalizin. , a certain quantity of wax was 
added, which, it wus found, would fully answer the 
purpose. It was afterwards discovered that a small 
quantity of arseuic would effect the same object, 
and it being consldemblv cheaper, it was adopted 
into use. The professor 'further stated that, when 



he had made the 
bruited 
or three 



and it had 



by two 
using 



the poison. Re left it to the members of the pro. 
festlon to determine whether arsenic thus volati. 
Used, and coming In contact with the lung*, would 
prove deleterious. Judging from the effects of other 
gases, he thought it would be injurious.— Lancet. 

Electric Telegraphs. — The idea of electric tele- 
graphs appears to have spread with electric rapidity. 
The invention has almost simultaneously made its 
appearance at four different place*, at such a dis- 
tance from each other, that it must apparently have 
been invented four times over, as it would otherwise 
almost require the electric telegraph itself to hare 
conveyed it quick enough. At Frankfort, on the 
Maine, at Paris, at Edinburgh, and at Munich, the 
discovery Is being prosecuted with interest and 
ardour; and the Germans already claim to have in- 
vented a method which will only require one-tenth 
of the expense of the Scotch one, but have not yet 
made public what it is. What if, after all, the quad- 
ruple invention should turn out good for nothing, 
The idea of a musical telegraph has also been 
brought forward at Vienna, where they appear to 
be unconscious that a series of lectures on that 
subject, in which a plan for one was developed, was 
delivered about a couple of years ago at Paris and 
London, before Louis Philip and Queen Adelaide, 
by an ingenious Frenchman, M. Sudre. 

Guttenlerg's Monument.— The 14th, loth, and 
Kith of August were celebrated by a succeasion 
of feasts and festivals on the inauguration of the 
monument of Guttenberg, the inventor of printing, 
at Mayence. Time has at length brought his due 
honours to Guttenberg, aud M the curious," it ap- 
pears, are not behindhand with their old associate, 
as they poured in such hosts into Mayence, that 
the hosts of the town were incapable of receiving 
them. A crowd is, perhaps, in its proper place uts 
festival in honour of the press. 

Xew Method of Engraring discovered by Mr. John 
Burnet. We do not mean that any of the effects 
which he is enabled to produce by this new process 
are finer than could have been produced heretofore, 
but simply that they are admirable, and yet that 
the price at which he can offer copies to the public 
is so small as to bring works of the highest class of 
art within the reach of nil but the very humblest 
classes. What, for Instance, will the reader say to 
a series of engravings from the Cartoons of Itaffaelle. 
the paper of each to be of the finest quality, and of 
the size of 34 inches by 24, and the size of the prints 
only varying according to the shape of the origins], 
each to be sold for four shillings instead of four 
guineas! The thing is scarcely credible to those 
who know that probably fifty per cent, is the al- 
lowed profit to the trade, that fifty per cent, of the 
remainder is the expense of the paper and the 
printing of each single engraving, and that not more 
than one shilling therefore can remain to remunerate 
the artist ! We have only seen one of the proposed 
series — Paul preaching at Athens , the style of 
which is broad, bold, and admirable, superior, is 
our opinion, for all artistic purposes, to the over- 
wrought works ofHolloway. Copies of this work, 
framed in the cheapest possible manner, like u 
almanac, if the economists so desire it, ought to be 
hung up in every school room and every Mechanics' 
Institute in the kingdom. Here is a means of edu- 
cation ottered which costs nothing either of nwi*y 
or time ; and it would make itself felt now or here- 
after, not only its moral and huuianislng influence*, 
but in the arts and manufactures ol the country. 
We earnestly hope that this subject will be con- 
sidered worthy of attention by all whose voices are 
potential for good or ill in the conduct and manage- 



ment of such institutions.—.' 

W. E.*s proposed communications on electricity 
and mechanics will be acceptable. 
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MR. SAMUEL RAUB's SAFETY APPARATUS 
FOR STEAM BOILERS. 

(Com m d n kitted to the Franklin Journal by 
ProfeMor W. B. Jobusoo). 

This ingenious, but simple and efficient 
plan for indicating the deficiency of water in 
a steam boiler, is presented in the accom- 
panying sketch, fig. 1 (jsee front page). D 
is a vertical section through the length of a 
cylindrical *tcam boiler, without an interior 
flue ; ttt n is the ordinary water line, and o p 
is the fire line of the same boiler. On the 
top of the cylinder is ri vetted a jdate of 
l.riss e, serving for valve seats, and through 
the centre of this plate passes the upright 
iron pillar ff, with a fork at top to receive 
and support on an axis, the lever B. On 
opposite sides of the axis, and at equal dis- 
tances from it, are attached to the lever the 
rods of the two equal valves v and p\ the 
former of which opens inwards, and the bit- 
ter outwards, so that any pressure of steam 
within the boiler which tends to open the 
one, tends by an equal force to close the 
other ; but any force which is applied to 
either arm of the lever, tends to afreet both 
valves in the same manner. A is a simple 
guide rod, in the slit of which the lever 
plays, and £ a guide -for the valve rods on 
the inside of the boiler. A is a solid, or 
hollow, metallic body, having, from its form 
when hollow, a specific gravity rather greater 
than that of water, and is kept, generally, 
quite immersed in the liquid ; out when from 
any cause left uncovered by the water, it 
tends to descend by a force which is mea- 
sured by the weight of such a bulk of water 
as there may be of the solid laid bare. 
Thus, if there be one cubic foot of the solid 
above the level of the water, the force it will 
exert to open the valves will be about sixty- 
two pounds. This equality between the 
bulk of the body uncovered and the weight 
of water which measures its gravitating 
power, is the consequence of being counter- 
poised by the weight C, which, under ordi- 
nary circumstances, is just sufficient to keep 
the valves at their seats, when A is com- 
pletely immersed. It is evident that as the 
valves are similar, and of opposite tenden- 
cies when urged by the seeam, and as they 
are attached at equal distances, on opposite 
sides of the fulcrum of the lever B, they are, 
under all circumstances of pressure in the 
boiler, equally prone to obey any external 
force ; and as the relation between the specific 
gravity of water and that of an immersed 
incompressible solid is not changed by the 
circumstance of both being under a pressure 
of steam, no impediment is felt to the action 
of the valves when the steam is up, more 
than when the boiler is filled with cold water 
and common air. 



It is true, the relation of the specific 
gravity of the solid, and of the steam In 
w hich it is immersed when not covered with 
water, is changed with the pressure of steam; 
because, unless surcharged with heat, the 
latter has its density increased in proportion 
to the pressure, but the relation between the 
density of water at all known temperatures, 
and of steam at any working pressure, is 
such as to preclude the supposition that the 
buoyant power of the latter can ever become 
sufficiently important to modify the action 
of the immersed body. Thus, since water 
is 815 times heavier than common air, the 
Litter will buoy up a body immersed in it, 
1-8 15th part as much as the former fluid. 
Hence, any solid immersed, and floating in- 
differently in water in vacuo, at 60°, and then 
raised above its surface, would there weigh 
one eight hundredth part more than if raised 
into a medium of the density of common air ; 
but if raised into a medium having a density 
of common it earn, that is, vapour which coun- 
terpoises the pressure of the atmosphere, it 
would weigh only one 1696th part less than 
when raised out of water into a vacuum. If 
the steam into which it might be raised were 
at a pressure of two atmospheres, the weight 
lost by a change from a vacuum to steam of 
that tension, would be nearly 1 -848th of the 
whole weight ; and if of ten atmospheres, 
1 -169th of the same amount; and as the 
last mentioned pressure is probably above 
the mean working pressure of high pressure 
boilers, it is evident that the greatest differ- 
ence between the effect of the immersed 
body when tried in atmospheric air, and in 
high pressure steam respectively, would be 
only about one half of 1-170, or one 340th 
of the weight of water which is equal to its 
bulk. This, in the case of a float having a 
bulk of one cubic foot, would be less than 
one-fifth of a pound. Hence, if an appara- 
tus of this kind be properly adjusted at 
common temperature, and while the steam 
chamber is yet filled with atmospheric air, 
it would not be sensibly diminished in effi- 
cacy by a pressure of steam of twenty atmo- 
spheres, or twice as great as the highest 
working pressures now deemed useful in the 
steam engine. With regard to the form of 
the immersed body, the inventor has not 
restricted himself, but practice will doubt- 
less indicate the propriety of making its 
vertical dimension small, so that when the 
water once comes down to its upper surface, 
its whole bulk may become as speedily as 
possible uncovered, and effective towards 
opening the valves. This condition must, 
however, be made consistent with the free 
escape of steam, generated below the im- 
mersed body, to the steam chamber above ; 
hence a division, of the body into several 

■ 
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distinct portions, united by inflexible bars, 
may sometimes be found expedient. 

Fig. 2, represents the form and action of 
the apparatus in a common cylindrical 
boiler. The depth of the body A is about 
the same as the distance between the lowest 
safe water line and the highest fire line out- 
side of the boiler ; it might be as much less 
than this, as it should be found convenient 
to make it, and its upper surface should, 
when suspended in the water, be coincident 
with that of the water at the moment it has 
come down to the level just indicated. In 
this figure the apparatus is represented as 
in action, the same as in fig. 1. 

In fig. 3, is seen a vertical section of the ap- 
paratus, such as may be used in cylindrical 
boilers, with interior flues. Two distinct 
portions of the immersed body, A A, are 
united by an inflexible rod, curved upwards 
to conform, when required, to the exterior 
of the flue d. This arrangement facilitates 
the escape of steam generated by the top 
part of the flue. The marks for water lines 
and fire lines are the same as in figs. 1 and 2. 

Fig. 4, represents a tubular boiler, with 
the immersed body formed of a series of 
pieces of tube, closed at both ends, and con- 
nected together by rods into a kind of grate- 
formed assemblage, as more distinctly seen 
in fig. 5. The tubes used in this apparatus 
may be of the same diameter as those con- 
stituting the boiler, or of any less size, 
affording ample freedom for the escape of 
steam through their interstices, in its pas- 
sage from the boiler tubes below, to the 
gteam chamber above. 

In figs. 2, 3, and 4, the interior valve 
only is exhibited ; the rest of the apparatus 
being entirely the same, whatever is the 
form of the immersed body, or of the boiler 
in which it is used. 



REWARDS TO ENGINE-KEEPERS. 

" Statuta pro publico commodo late 
intcrpretantur." 

Sir, — It is sincerely to be wished that 
all persons charged with the application 
of beneficial statutes, especially when 
vested with discretionary power, would 
carry out the original intentions of the 
frame rs of such statutes, with judgment 
and liberality. 

Amongr other instances that might be 
quoted, in which the reverse of tnis is 
uie case, I may mention the arbitrary 
manner in whicn rewards are given to 
firemen, under the provisions of the 
well known Building Act (H° Georgii 3d 
cap. 780 



In the greater number of parishes, it 
has hitherto been the practice, to pay the 
full rewards* for engines brought to any 
house on Jire, and half the rewards, ac- 
cording to the nature of the case, for 
Jires in chimneys ; which adjudication has 
usually been considered satisfactory by 
the engine-keepers. 

In some few parishes, however, espe- 
cially of late, a short-sighted policy has 
obtained, calculated to prove exceedingly 
mischievous in its effects, and to entirely 
destroy the wholesome stimulus intend- 
ed to be produced, by the framers of the 
act in question. Thus, for instance, it 
not unfrequcntly happens, that the ma- 
gistrate making the award, guided by a 
spirit of wisdom extremely paradoxical, 
almost invariably gives the full reward to 
the engine-keepers for their attendance, 
in case the building in which the fire 
originated, and perhaps one or two others 
adjoining are burned to the ground ; but, 
should the firemen byprompt attendance 
and extraordinary efforts, confine the 
flames to the floor or apartment in which 
they originated, it becomes a trifling 
matter, and the rewards are limited to 
one half, or perhaps a third of the sum 
named in the act 1 

Again, should the firemen on arriving 
at a fire, attempt, and successfully ac- 
complish its suppression by the aid of 
buckets only, they are deemed unworthy 
of reward ; but should they at once set 
their engine to work, and render the da- 
mage done by water three times as great 
as that occasioned by the fire itself, they 
will have little or no trouble in obtaining 
the full reward. One remarkable in- 
stance of this kind came under my own 
observation a short time since; a fire broke 
out in the premises of an engineer, and 
the firemen being sent for, were promptly 
in attendance ; on examining the nature 
and contents of the premises in the parts 
adjacent to the fire, they found the con- 
sequence of throwing in a large body of 
water would be the destruction of a large 
stock of costly patterns ; the firemen ac- 
cordingly set to work with buckets of 
water, cutting away and extinguishing 
the fire piecemeal, and in about an hour 

* The rewards are, thirty shillings for the first 
engine; twenty shillings for the second; and ten 
shillings for the third; with ten »MHIn^'s to the 
turncock, whole water first arrives at a time. The 
hitter functionary frequently finds himself cut off 
with half a crown, after quitting his bed at dead of 
night to lead hit needful aid! 

A A 2 

Digitized by Google 



35* 



gUB-MAttlXE KAVIGATIOy. 



hid removed all apprehension of further 
• langer. The osiers of the premises in 
Motion, expressed themselves highly 
gratified with the skill ami care display- 

0 I in the conduct of the firemen. The 
sapient authorities, however, upon whom 
devolved the rewarding cf the men, re- 
sisted th^ir claims, because they had not 
set their engines to work ! The employ- 
ment of the engines would have involved 
infinitely less labour, and less risk to the 
firemen, than the course they adopted ; 
but the amount of property destroyed 
would have been incomparably greater. 

It is well known that parish engine- 
kee}>ers receive a very paltry remunera- 
tion for their services, and the rewards 
alone make the office desirable. If, 
therefore, these rewards are cut down, 
below the amount of expenses unavoid- 
ably incurred in getting out and working 
an engine, the engineer is compelled to 
withhold his attendance, which is at pre- 
sent actually the case in several metro- 
politan parishes. Or, if the engineer 
should attend with his engine, he has no 
inducement to incur the additional ex- 
pense of working it, even if necessary. 

1 have frequently known parish engineers, 
to be money out of pocket by their at- 
tendance at a fire, besides the risk in- 
curred, and the labour of clearing up 
and oiling the engine, hose, &c. after- 
wards. This ought not to be ; the ob- 
ject contemplated in offering the reward, 
was to hold out inducement for prompt 
attendance and efficient services at fires. 

Modern legislation on tins subject is 
calculated to produce the most alarming 
results, by tending in the first place to 
discourage the attendance of engines alto- 
gether; in the second place, to offer a high 
premiumforanincrea8ed extent of damage 
either by fire or water, or by both ! 

Some alteration of the statute regulat- 
ing the rewards to firemen has been men- 
tioned at different times, but the subject 
is a very difficult one to legislate upon, 
and one in which great latitude must 
necessarily be given, for a discretionary 
application of its enactments; in this 
matter 1 — 

" Whate'er is best administered, is best." 

The churchwardens, magistrates, and 
others, who have the adjudication of 
these cases, would do well carefully to 
investigate each claim as it is brought 
before tkejn, and decide fairly upon its 



real merits, with that degree of liberality 
which the interests of society so emi- 
nently require. The 6aving a few pounds 
annually to a parish collectively, by wring- 
ing them from a class of men by no 
means overpaid, may very likely be the 
means of taking thousands from the pock- 
ets, and prove the ultimate ruin, of 
some respectable and industrious pari- 
shioner. 

I remain, Sir, 

Yours respectfully, 

\Ym. Badueuky. 

London, August 2_\ 1^7. 



SUB-MARINE NAVIGATION. 

Sir, — Sailing under the water has been 
a favorite scheme for many centuries. 
When we reflect on the advantages of such 
a contrivance, the man-el at this ceases. 
The following lines contain an account 
of some of the attempts made two hun- 
dred years since towards its accomplish- 
ment. 

Among the manuscripts of Dr. Birch 
in the British Museum, is a tract bearing 
the signature of the celebrated inventor of 
logarithms, entitled, " Secret Inventions, 
profitable and necessary in these days, 
for the defence of this Island, and with- 
standing of Strangers, enemies to God's 
truth and religion." This small trea- 
tise thus concludes: — "These inventions, 
besides devices of sailing under the water, 
and divers other devices and stratagems 
for harassing of the enemies, by the 
grace, of God and work of expert crafts- 
men, I hope to perform. John Napier, 
of Merchiston, AnnoDom. 1596, June 2." 

It merely appears from this document, 
that the invention of a sub-marine vessel 
was premeditated by Napier, but we 
possess no proof that he ever attempted 
its construction. The exploit, was, how- 
ever, performed in Napier's life-time by 
Cornelius Dreble, a celebrated Dutch 
chemist. 

This mechanist is reported to have 
constructed a vessel for king James I, 
which he rowed under the water in the 
Thames. It carried twelve rowers, be- 
sides several passengers, the air breathed 
by whom was made again respirable by 
means of " a certain liquor." 

The preceding narration must be taken 
with some limitation. That Dreble did 
make an experiment of a similar nature 
is beyond the possibility of a deubt, 
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from the many notices we have of it by 
contemporary writers ; but that he suc- 
ceeded so far as to propel the boat in a 
given direction, and provided for the 
consumption of pure air by the above 
method, is almost beyond the limits of 
credibility, when we consider the period 
in which the experiment was performed. 
Bishop Wilkins, in 1648, thus makes 
mention of it : — " That such a contri- 
vance is feasible and may be effected, is 
beyond all question, because it hath 
been already experimented here in Eng- 
land by Cornelius Dreble, but how to 
improve it into public use and advantage, 
so as to be serviceable for remote voyages, 
the carrying of any considerable number 
of men with provisions and commodities 
would be of such excellent use as may 
deserve some further enquiry." This 
evidently implies that Dreble had not 
attained any practical proficiency in his 
instrument. 

As customary with the Bishop, exag- 
gerations occur throughout his chapter 
on Drebie's vessel. The following ex. 
tract, which is intended to point out one of 
the uses to which such a machine might 
in course of time be applied, will amuse 
the reader:— "All kinds of arts and 
manufactures may be exercised in this 
vessel. The observations made by it, 
may be both written, and (if need were) 
printed here likewise. Several colonies 
may thus inhabit, having their children 
born and bred up without the knowledge 
of land, who could not chuse but be 
amazed with strange conceits upop the 
discovery of this upper world 1" 

The two preceding extracts from Wil- 
kins are taken from his Mathematical 
Magic, book 2, chap. 5, p. 179, and 190. 

J. O. II. 

August 26, 1837. 

MR. UTTING's ASTONOMICAL TABLES. 

Sir, — In testing the accuracy of Mr. 
Utting's length of a mean tropical year, 

P S 

from the formula ■ • (see No. 722) I 

S — X 

calculated the length of the mean solar 
year to be 365" 5 h 48'" 49"+ a fraction 
somewhat less than half a second. Mr. 
Utting, however, from the same fonnula 
has calculated the length of the tropocal 
year, and has found it to be no less than 
near half a second more than I had cal- 
culated it to be ; the difference being so 



small, rather than go over the calcula" 
tion again, I shall concede this point to 
him. Still, however, according to his 
own hair splitting calculation, there is an 
error of of .0011 of a second, and this 
would produce a mistake of 4 W 36'. 9944 
on the grand conjunction feat. Mr. Ufr. 
ting alludes to this error, and tells us, 
that if he had calculated the decimal of the 
seconds of the moon's periodical period 
to five places (!) instead of four, all would 
have been right. That is, Mr. U., by 
his (yet unexplained) method could de- 
termine the length of the mean periodi- 
cal revolution of the moon, true to the 
hundred thousandth part of a second, and 
the length of the mean tropical year, to 
the ten thousandth part of a secona — Pro- 
digious accuracy S But what is the real 
fact of the case ? Why, that astrono- 
mers at this minute are not agreed in the 
length of a mean tropical year to a sin- 
gle second, instead of the ten thousand 
part of one. By taking the mean be- 
tween several of the best authenticated of 
their periods, I find the result produces 
365' 1 5 h 48 m 49" 3 — . And with regard 
to the mean synodic period of the moon, 
it is known, perhaps, to greater accuracy 
than any other of the heavenly bodies ; 
for, from observations made on eclipses 
of the sun and moon, from a period 720 
years B.C. down to the present time, it 
is found that a mean synodic period of 
the moon is 29-530588 day's, or 29" 12 h 
44 m 2\ 8. If, therefore, instead of Mr. 
TJ.'s manufactured synodic period, wo 
substitute 29-530588, then 91640740-*- 
29-53058S = 3103248.062+ and 29-53+ 
X 062 =18 hours 17 minutes ; that is, the 
moon would arrive 1 8 hours 1 7 minutes 
too early at the grand conjunction post. 
Perhaps your learned correspondent 
J oshuaThornc coul d suggest to Mr. Utting 
some method by which the moon might 
be made to stand still until all the otner 
planets came up to the said line of con- 
junction. 

Mr. Utting would fain wriggle him- 
self out of the blunders he has fallen 
into in respect of his method of determin- 
ing the synodic periods of any of the 
planets. His manner of computing their 
synodical periods is evidently derived 

TT 1 

from the theorem S=== — —-and if this 

theorem is right, there is no doubt, from 
the way in which he has contrived to 
manufacture the tropical periods given 
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in his first Table, that 9* ^40740 _ G + 

will always be a whole number, or very 
nearly so. It is true, he has not given 
us the above theorem (or any theorem), 
but I can easily demonstrate without 
anv arithmetical calculation, that his 
rule is the same as that which is dedu- 

cible from the theorem S » T -. As- 
sume 91 640740 = G. Let N be the 
number of tropical revolutions the earth 
makes in the time G; n, the number 
Venus (or any other of the planets) makes 
in the some period. Then by Mr. Ut- 

ting's IstTable, ^ and 5-are both whole 

numbers (or very nearly so). Then, ac- 
cording to Mr. U.'s principles S *»-£-. 

14 » — N' 

and, consequently, the number of syno* 

die periods will be G (-^) = n- 

N = to a whole number. Now Let T = 
tropical period of the earth, T l that of 
Venus (or any other planet). Then, 

rji-= ^ and n * thereforc > f^T* 

- -W, hence, 0 - i^^I ,. 
G TT 1 

^U^^ i fZ7v~ ' ^ nt accortun 8 t0 Mr. 

Q 

U.'s principles vt^Sj hence, S =* 

TT 1 

T^-T r * ^ Ut * i ,ositivel y c,en y' 

and again assert, that (see No. 720); 
S =» and further, I assert that 

TT 1 

in no case in the solar system is — — — 

*j^!L_. and these facts, Mr. Editor, 

are as well known to every one who has 
attentively studied the motion of the 
planets, as that 6 times 7 is equal to 42, 
is known to evey tyro in arithmetic* 

Mr. Utting will, I trust, now see the 
reason why I was obliged to metamor- 
phose his tropical periods into sideral re- 
volutions ; had he given the sideral pe- 
riods, it would have saved me a good 
deal of trouble. There are several other 



* A rwj good and ftill demonstration of these 
facts, are Riven in tlie treaUae on Astronomy, pub- 

ass:: thc * oticty fur 



Mr. U. has fallen into which 
I might here notice, but as I am on the 
eve of a jaunt to Rob Roys country, I 
must defer doing so until I return. 
I am, Mr. Editor, 
Yours, &c. 

A Scotch Dominie. 

Forfarshire, Augwt, 18, 1887. 

QUESTION BY A TOWN TEACHER. 

QUESTION BY A CAMBRIDGE STUDENT. 

At what distance from the sun must a 
superior planet be placed, so that its 
periodic revolution may be n mean solar 
days, and determine the limits of possi- 
bly. 

woodhouse's rotary engine. 

Sir, — The plan of the rotary engine I 
sent you was one of my own invention 
solely, notwithstanding the resemblance 
it may have to any other invented pre- 
vious to its existence ; my object has 
always been to avoid any thing like imita- 
tion. 

Having arranged my plan, and ex- 
ecuted drawings I left them with a patent 
agent, who politely gave me his opinion, 
that if I could incase the diaphragms, so 
as to avoid the friction of the surround- 
ing packing plates, it would greatly im- 
prove the arrangement. This was about 
the latter end of June, 1836. This gentle- 
man, at the time informed me that an 
engine had been patented, somewhat re- 
sembling it, but could not at the time 
mention the name of the patentee : this 
induced me to peruse several works, when 
I discovered Mr. Galloways, as the only 
one at all similar. Your correspondent. 
J. R„ whose observation I have this 
moment read, states it as an " exact 
counterpart" of that invention, (p. 295) ; 
but upon comparison there is a manifest 
difference. First, the one requires two 
valves, acting alternately for the admis- 
sion of steam, which the other does not ; 
these valves also require the further ad- 
dition of tappets, &c, which to the otha 
would be needless ; the diaphragms also 
in the one act as stationary abutments 
to the power, which in the other are the 
moving levers ; in the one, the access of 
power is constant j whereas, in the other 
it requires to be shut off at every stroke 
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or half revolution. It cannot, therefore, 
with justice be said, that the revolving 
of the central axis and excentric guide, 
are the " only difference." Would that 
all who have invested property in secur- ' 
ing a patent, were as free from infringe- 
ment upon patent right, as these 
two engines present. As to the resem- 
blance my engine may have to Mr. Beale's 
" superior," 1 shall decline further re- 
marks, until we are favoured with a de- 
scription of it ; from what I have seen of 
that engine, it is only suited as a sta- 
tionary one, and not at all calculated to 
any other purpose, where a jerk, or other 
casualty might throw the diaphragms 
out of play, and lose power without limit j 
as to velocity it is quite out of the ques- 
tion, unless by auxiliary machinery; 
besides, if I am not mistaken, Mr. B.'s 
engine is incapable of a reverse move- 
ment, which for locomotive purposes is 
indispensible ; as it respects the central 
admission of steam, it is quite clear that 
" Hero" has a prior claim to its applica- 
tion, even before the use of the cylinder 



The circumstance of the engine being 
called " New" is the only doubt I have 



respecting it, for after all, it can only 
come in with the rest as an attempt at 
improvement to obtain a rotary action. 
" Nothing new under the sun." 

A word before I conclude on steam 
boiler explosions. The observations of 
Mr. Leonard upon this subject, seem to 
establish the advantage of using cylin- 
drical boilers exclusively for all pur- 
poses; added to which, the advantage of 
having capacious lock-up safety-valves, 
would, in all human probability, ex- 
clude the possibility of accident from 
the sudden expansion of steam, owing to 
an insufficient supply of water on the one 
hand, or a check to the emission of steam 
from the boiler when the engine is 
stopped, and insufficiently capacious out- 
let to the accumulated power of steam, 
on the other, 

Trusting that I have not trespassed 
needlessly upon your valuable pages, or 
the attention of your readers with this 
subject. 

I remain, Sir, 

Yours respectively, 

James Woodhousk. 

Ktlburn, August 26, 1837. 
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Sir, — In your number of August 26th, 
a correspondent in noticing the construc- 
tion of my carriages, appears to enter- 
tain the notion that the horses can have 
no control whatever upon the guidance 
of the hind wheels, which he imagines 
are left at liberty to deviate from the 
track of the front ones with every ob- 
struction or inequality of the road. This 
is a fallacy, which I understand many 
persons have taken up, and which I now 
propose to refute. The fact is, that with 

Fig. 



my carriages the hind wheels must of 
necessity follow in the tracks of the front 
ones, owing to the position of the cen- 
tral working joints j and the defect thus 
improperly attributed to them, is in 
reality a defect peculiar to the existing 
class of carriages on four wheels. A 
reference to the accompanying sketches 
must convince all who are capable of 
reasoning on the subject. 

Fig. 1 is the plan of a four-wheeled 
carriage of the ordinary constructioni 
1* 
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locked at about tli e average angle used 
in turning or going round the corners 
of ordinary streets, as is shewn by the 
dotted lines. The vanishing point of 
the angle formed by the lines of the 
two axles, will be found at the distance 
of 27 feet from the front wheel E, conse- 



quently the four separate circular trucks, 
A, B, C, 1), on which the four wheels 
run, will be comprised within a circle of 
not less than fifty-four feet in diameter. 

Fig. 2, is the plan of an equirotal car- 
riage of my improved construction, the 
dotted lines shewing the angle of turn- 



F»g. 2. 




ing exactly the same as fig. 1. But the 
turning centre being carried back to a, 
instead of being in the ordinary position, 
b, the front portion of the carriage, to 
which the horses are attached, acts as a 
lever on the hind wheels, so that they 
also lock, and consequently the vanish- 
ing point of the angle formed by the 
two axles will be found at the distance 
of 1 5 feet from the track c. Thus, the 
two circular trr.c!;p, c, d, on which the 
four wheels run, will be comprised with- 
in a circle of 30 feet in diameter, instead 
of 54, as is the case with the carriage 
1. 

Carriages must cither run on straight 
lines or in curves. Practically, they 
scarcely ever run in straight lines ; their 
line of progress is a series of curves 
alternating to the right and left. With 
the ordinary carriage, the hon es have no 
guiding power on the hind wheels, be- 
cause their centfe of motion is round 
the perch-bolt, which has no leverage on 
them; and, as the draught acts on them 
from a distant centre, they have a con- 
stant tendency to run in a straight line, 
as a string holds a kite. Therefore, 
when the front wheels turn at an angle, 



the hinder ones must travel some dis- 
tance, with considerable friction, before 
they can adapt themselves to the changed 
direction; and this friction must he very 
great, when unsteady horses or crowded 
streets cause the direction to be very 
frequently changed. We may under- 
stand this better by imagining a waggon 
drawn by a single cord without enafts 
or pole to steer it. 

The equirotal carriage cannot have the 
fore wheels turned at an angle, without 
the hinder ones being turned to a corre- 
sponding angle, and, therefore, the hinder 
part is under perfect control, which the 
hinder part of the ordinary carriage is 
not. Supposing, therefore, that an equi- 
rotal carriage were descending a hill, 
keeping a straight line — if the hinder 
wheels were set at an angle by means of 
blocks and pullics on the axles, the speed 
of the carriage might be checked at plea- 
sure by the driver, without the necessity 
of using a drag, and the amount of check 
regulated by the greater or less declivity. 
I remain, Sir, 

Yours obediently, 

William B. Adams. 

121, Long Acre, Aug. 2fi, 1837. 



TO OOTAXX A BOTARY MOTION* AT ANY DISTANCE, BY THE ACTION OF TWO 

DOVBLK CRANKS. 

Sir, — A model of the machine, of ther Arcade, where I presume it is now 
which I send you a description, was lying. Yours, truly, 
constructed la-st year, and forwarded in W. Ettbick. 

September to the Adelaide Rooms, Low- Sunderland, 17 July. 
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to each other, 
cranked shaft, 



Description— AB (fi£. 1). a shaft, hav- ancles or ninety degrees to each other, 
ing two cranks, E and *, standing at right CD, another 



Fig. 1. 



r r : v 




■ 1-1 



having the similar cranks G and II, 
standing directly opposite to those on 
A and 13. These cranks are connected 
by the rods E (i and F H. It will 
readily be seen, that by this construc- 
tion the least motion in one shaft will 
cause a corresponding one in the other, 
by reason of the secondary crank putting 

Fig. 



the other past the centre. Lest there 
should be any doubt respecting the per- 
fect action of them, the following dia- 
gram (fig. 2) will fully explain it, and at 
the same time prove that equal arcs arc 
passed over in equal times by the corre- 
sponding cranks • — 



2. 




Let E A and F A represent the arms 
of the cranks E and F in fig. 1; and G C 
and CI I, those of G and H : circles being 
drawn from the centres of motion A and 
C. Suppose the points G E to be con- 
nected by a line, and F H also by an- 
other, which lines shall represent the 
radius rods E G, F H respectively. Now, 



as the cranks E A, FA, and G C, 
II C are equal and fixed, and stand at 
the same angle to each other, whatever 
motion the arm C H may acquire, the 
other, G C, will also receive. The same 
may be proved of the arms E A, FA ; 
consequently, if the points H or F be 
moved through any number of degrees, 
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, will be moved through 
an equal number. Now, as the circles 
E Fa? and G H y are equal, and the line 
E A G C in the line of the centres; if we 
take a line equal to C A, and apply it at 
G, it will extend to E. For the same 
reason, a similar line applied at H, or 
right angles to the line A C from the 
centres of the circles, will reach to F, 
the point at right angles to the line A C 
from the centre A, Therefore, the lines 
E G and F H are equal, being equal to 
the distance AC. if we now suppose 
the arms C H and A F to have moved 
to C G' and A E', and the arms C G and 
AE to C G" and AE"; then, as the 
arc H G' is supposed to be equal to the 
arc F E', the angle p C G' is equal to the 
angle oAE'; and as the lines C G' and 
and A E' are equal, as also the angles 
C p G', A o E' oeing right ones ; the 
distance p G is equal to the distance 
o E r ; therefore, G' o plus o E' are equal 
to G'o plus G'p, equal to C A, equal to 
H F. Also, because the arc G G" is 



to the arc E E", the angle G C G" 
is" equal to the angle EAE , and the 
angle c n G", A m E" right ones (the 
lines » G", m E being perpendicular to 
the line EAGC), the angle CG"» is 
equal to the angle A E"m, and the line 
c n equal to the line A m. Therefore, 
C n plus n A equal to m A plus, A n equal 
to A C, equal to F H ; consequently, the 
connecting rods must be of equal lengths 
for all points of the circumference 01 the 
circles, and the pairs of cranks at right 
angles to each other; QED. This form 
of the double crank is of much more 
use than it might at first sight be ima- 
gined, for by it we may greatly im- 
prove and simplify several valuable 
machines, to a few of which I will now 
advert. It is admirably adapted for 
locomotive carriage wheels, to which I 
believe it has been applied, and is still 
used, for keeping one of the cranks of 
the centre, for the purpose of starting; 
and this is the only use to which toe 
principle has been applied. I may, there- 



Fig. 3. 




fore* say it has not been used to give 
motion, which is the object of this paper 




to suggest, bitt, to retard one already 
acquired. In the paper-mill, it might be 
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applied in the place of the endless strap 
that drives the cylinders carrying the 
copper web. In very large foot boring 
or.turning lathes, where slow motion is 
required, it could be applied with ad- 
vantage, by making one of the cranked 
shafts the mandril, and the other the 
treddle-shaft, when the fly might be dis- 
pensed with. It might likewise be used 
for lathes turned by steam, which would 
dispense with the long straps. In or- 
reries and other machinery, where large 
intermediate cogged wheels are applied 
for conveying the power to a distance, 
the principle could t>e applied with great 
advantage. But the most singular ap- 
plication of it is in being able to convey 
the rotary motive power at a right or 
any other angle to the original motive 
force, as shewn in the diagram on the 
preceding page. 

Where E A F, G C H of fig. 3, repre- 
sent the similar double cranks of fig. 2, 
and E G, F H, their radius rods. The 
crank I O K, with its radius rods G I, 
H K is for obtaining the rotary motion 
at a right angle to the original motion. 
By additional cranks, the motion might 
be conveyed in a circle. 

W. E. 



LONDON AND BIRMINGHAM RAILWAY.— 
EIGHTH HALF-YEARLY REPORT. 

Birmingham, 18th Anguat, 1837. 
The directors on the present occasion of 
submitting their half-yearly report, have the 
satisfaction to announce, that the expectation 
they held out in their last Report of a par- 
tial opening of the line in the course of the 
present summer, to the extent of twenty-one 
miles out of London, has now been fully 
realized. Early in the month of July, the 
engineer having reported that the works of 
the twenty-four and a half miles, between 
the Company's station, at Euston-square, 
in London, and Boxmoor, were in a fit state 
for use, the directors decided that this por- 
tion of the railway should be opened to the 
public, on the 20th of that month. The 
trains commenced running accordingly on 
that day, and although the traffic has hitherto 
been merely derived from excursions of plea- 
sure and curiosity, and from the journeys of 
the comparatively few individuals who reside 
in the immediate vicinity of the line, and 
although the departures of the trains (in 
consequence of the progress of the works 
connected with the entire completion, and 
hnishing off, of this portion of the railway), 
are at present confined to three from each 
end, the number of passengers has already 



exceeded anticipation, and proved fully equal 
to the means for their conveyance. 

On the 16th instant, being 26 days from 
the first opening, 39,855 persons had been 
conveyed by the railway, being an average 
of 1,423 per day, for which the daily re- 
ceipts average 153/. ; during the last week 
the daily average of numbers has advanced 
to 1,807, and of receipts, to 189/. 

The directors are assured by the engineer 
that the works which at present interfere 
with mid-day trains will be entirely com- 
pleted, and that the whole of this part of 
the railway will be in excellent travelling 
order in the course of a month, by which 
time the stationary engine for the incline of 
the extension line will be in readiness for 
work, and an ample supply of locomotive 
engines at their command. Full effect will 
then be given to provisional arrangements, 
which have been already entered into with 
the principal coach proprietors, for bringing 
the passengers by their respective coaches 
upon the railway, as fast as it is in readiness 
to receive them, which arrangements, and 
others calculated to bring an immediate and 
active traffic upon the railway, all the parties 
concerned appear most anxious to carry on 
with spirit, whenever the directors feel satis- 
fied that they are in a situation to perform 
punctually and efficiently what the company 
will then have to undertake. 

The directors cannot but notice the great 
advantage arising from the gradual opening 
of successive portions of the railway ; op- 
portunity being thus afforded for organizing 
the arrangements required in the carrying 
department, and for progressively adapting 
them with the benefit derived from experi- 
ence on a small scale, to more extended 
operations, whilst the road is becoming gra- 
dually and safely consolidated, and an im- 
portant revenue is afforded by a limited 
number of passengers' trains. 

The advance made towards the eutire 
completion of all the works of the London 
and Birmingham railway, and the near ap- 
proach of the time at which the whole line 
will be opened to the public, appear to the 
Directors to require, on their part, a com- 
munication to the proprietors of the most 
exact information which it is now in their 
power to obtain, as to the ultimate cost of 
the whole undertaking, the periods at which 
each portion of it may be reasonably ex- 
pected to be opened for business, and the 
probable traffic. They have, in consequence, 
required from the engineer carefully revised 
estimates of the cost of all the works in his 
department which are still unexecuted, and 
such a statement of the probable cost of 
those remaining works, of their entire suf- 
ficiency for the purposes of the traffic of all 
descriptions to be anticipated on opening 
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the whole line, and of the exact periods at 
which, in all probability, each successive 
portion cannot now fail to be executed and 
completed, as he may be willing should go 
forth to the proprietors with the full sanc- 
tion of his name and professional character. 

The details will be annexed to the Report, 
and the directors cannot but remark with 
pleasure upon the assurance they have from 
Mr. Stephenson, at this advanced period of 
the works, that not only will a few weeks 
sec the railway at the London end, opened 
from Boxmoor to Tring (a further advance 
of seven miles), hut that in the course of 
December next it will extend in perfect 
working order for business, sixteen miles 
farther, to Denbigh Hall, at the crossing of 
the Holyhead road, and at the Birmingham 
end as fur as Rugby, making the whole 
length of railway which will be entirely com- 
pleted, and which the directors therefore 
h( pe to have opened to the public on the firstt 
of January nea t, 27 miles. They have thus 
reasonable ground to hope that at this early 
period the entire line of railway communica- 
tion between London, Birmingham, and the 
principal places in Lancashire, will be open 
to the public, with the exception only of an 
interval of 'thirty. fire miles of excellent turn- 
pike road between Rugby and Denbigh Hall. 
The engineer states that the proprietors may 
calculate with perfect confidence on the en- 
tire completion of the whole line, and of the 
works connected with it, in the course of 
the autumn of 1839. 

The proprietors will see by the annexed 
revised estimates that the expectation of the 
entire completion of the railway and stations 
in efficient working order from end to end, 
and of the ample carrying establishment 
now contracted for, within the capital of 
4,500,000/., is confirmed and strengthened 
by the further means of calculation afforded 
by the nearer approach of all the works to 
their termination. As far as relates to the 



cost of stations, engines, carriages, waggons, 
and, indeed, every item of future expendi- 
ture, excepting the unexecuted works in the 
engineering department, there is scarcely 
any opening for error or question, and the 
directors think that the confident manner in 
which Mr. Stephenson has expressed his 
conviction of the sufficiency in all respects 
of his present revised estimates (confirmed 
by the circumstance that works in the hands 
of the Company have been let, and executed 
by sub-contractors considerably below the 
engineer's estimate) affords every security 
and assurance of accuracy that can be oh- 
tained on this subject. It should also be 
mentioned, tliat no credit • whatsoever is 
taken for a considerable extent of unoccu- 
pied land in possession of the Company for 
re-sale, as opportunities offer, and that the 
engineer's estimate for the carrying depart- 
ment includes a much larger extent of stock 
than will be required in the first instance, if 
at all. Tbe directors, therefore, do not hesi- 
tate to express their confident expectation 
that the proprietors may calculate upon hav- 
ing the railway completed, and in full opera- 
tion, within the present capital of 4,500,000/., 
sanctioned by Parliament ; and that if there 
should eventually prove to be any further 
excess in the engineering department, or if 
the extent of the future traffic should render 
expedient any extension of the works at pre- 
sent contemplated, the additional capital 
cannot be required until a large revenue has 
rendered it easy of attainment, and placed 
the proprietors in a situation to judge of the 
propriety of such farther outlay. 

As the undertaking approached comple- 
tion, the probable amount of traffic to be 
expected became a point of great interest. 
In order to obtain as near an approximation 
to the truth as the circumstances of the case 
admit, a sub-committee was appointed to 
examine into the subject. The result of 
their investigations maybe stated as follows: 



Per Wctlf 

That the gross receipt from passengers now travelling by coaches on the roads 
parallel immediately contiguous to the line of railway, without assuming any 
increase, amounts at railway prices to 
That the gross receipts from persons now posting on the same roads amount to. 
That the gross receipts from parcels now carried by coaches on the same roads ' 

amount to 

That the gross receipts from goods now conveyed by waggons and canals on the 
lines between London and Birmingham, not including iron, timber, cattle, 
minerals, or other goods, which pay low tonnage, amount to 



XG,789 

720 
1,5/1 

8,120 



That the total gross receipts from the foregoing sources, assuming no increase 
amount per week to . , , , , . , 

That the total annual receipts amount to , , , 



20D 



.£894,8b8 



The data from which these results are ob- 
tained will be found in tbe Report to the 



Board by the sub-committee appointed to 
investigate the subject ; copies of which 
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do<himent may be bad by the proprietors, on lines of railway, afford ample grounds of 

application to the secretaries. security against the recurrence of projects of 

The directors congratulate the proprietors a similar description, 
upon the completion and opening for traffic The directors have to announce, that the 
of the Grand Junction Railway between the Act authorizing the Company lo raise r.n ad- 
Liverpool and Manchester line and Vauxhall ditional million, and for other purposes, re- 
near Birmingham, and upon the commence- ceived the royal assent on the 30th June, 
ment %f the works of the Midland Counties and that in pursuance of the resolution of 
and North Midland Railways, connecting the special general meeting t f the same date, 
the London and Birmingham line with an additional capital of 625,000/. hus been 
Yorkshire and the Midland Counties ; all created, under the powers of the Act, in 
which lines form tributary streams, the full 25,000 shares of 25/. each, which have been 
value of which to the main trunk can scarcely offered to the proprietors of 100/. shares, in 
be over estimated. The Birmingham and the proportion of a 25/. share for each 100/. 
Gloucester, and the Derby and Birmingham bliarc. It is proposed that the new shares 
Railway Companies, also appear to eontem- of 25/. each, which form an integral part of 
plate the use of the entrance into Binning- the capital stock of the Company, shall be 
ham and the stations of the London and entitled to the same rate of dividend as the 
Birmingham Railway. The directors have original shares of 100/. each, without dis- 
the pleasure of commuuicating the entire tinction as to the time of the payments of 
success of the opposition announced in their the calls which shall have been made respec- 
last Report to the attempts to establish in- tively when a dividend is declared, 
jurious rival lines, uncalled for by any pub- By the statements of accounts now to be 
lie necessity. The judicious regulations now laid before the proprietors, it will appear 
adopted by Parliament relative to all new that— 

The receipts to the 30th of June, were i;3,181,069 15 8 

The disbursements 3,102,272 8 5 

And the balance of cash in the Company's hands at that date 78,707 7 3 

The proprietors in referring to the account 2d. applicable to the further expenditure of 
of capital, will observe, that there remains of the Company, which, in the annexed esti- 
the 4,500,000/. a sum of 1,329,282/. 17jf. mate is stated at 1,313,698/. 

R. Creed, *) Secretaries nf 
C. R. Moonsox, J the Board. 

Engineer's Estimate of the Periods at which different Portions of the Line will be completed. 

From London to Boimoor 21 i Open. 

" Boxmoor to Tring 71 " October, 1837. 

32 

" Tring to Denbigh Hall (at the crossing of the Holyhead 1 

Road) 1G \ " January, 1838. 

" Birmingham to Rugby 29 J 

77 

" Denbigh Hall to Blisworth 13 " May, 1838. 

90 

" Blisworth to Rugby 22J " Autumnofl838. 

Total"7l2J Miles. 
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We extract the following amusing ac- 
' count of this event, from the letter of the 
limes correspondent. 

St. Germain, Aug. 20. 

Paris has put on her seven-leagued boots, 
and reached St. Germain in a stride ! The 



chateau of Louis le Grand, and the fine ter- 
race sweeping through the forest until it 
is lost in distance, have kindly consented to 
approach the metropolis for the gratification 
of the numerous quidnuncs who inhabit it ; 
and St. Germain, with all its interesting 
scenery, although, if we are to credit the map, 

Digitized by 



874 MR. C0AD*8 PLAN FOR CONSUMING SMOKE. 



it is twelve good English miles from Paris, 
is now more accessible than the windmills of 
Montmartre. This triomphe merveillense, 
aa the Parisians delight to call it, is the 
work of that grand miracle-monger of the 
nineteenth century — steam; a trip on the 
railway is now the " plaisir inconnu," the 
emotion same'gal;" and if there be through- 
out the length and breadth of Paris a single 
cafe or coterie, or in the faubourgs a " Mer- 
chand de Vin," alais 11 dramshop," where 
the praises of railroads in general, and of 
the railway to St. Germain in particular, has 
not formed the inexhaustible topic of con- 
versation for the last four and twenty hours, 
I will suffer myself to be impaled alive like 
a frog in a gourmand's clutches, and frica- 
seed without merey. * * • 

The train started at twelve to the instant, 
and then was the clatter of voices raised ten 
fold. " // port — ce coursier de fen, et de 
fume'e: He snorts! he snorts I His pro- 
digious tail of vapour floats in the firmament 1 
La voila!" Even when the engine had at- 
tained its extreme velocity, the rattling of 
tongues was continued, one person shouting 
into a second's ear, and a third shrieking at 
the extreme pitch of his voioe, 14 Cheval 
magnijique! Noble and intrepid horse, which 
nothing can stop! He devours the way be- 
fore him — he snorts 1 vraiment, he snorts ! 
He is clothed with thunder, like the horse of 
Job ! Corbleu ! what a delicious motion — 
n'est-ce pan? — Oui — e'est le plus grand 
plaisir du mondef" Away clattered engines 
and voices to the same tune, to the end of 
the journey. If you wish for a genuine 
specimen of an enthusiast, you have only to 
clap a Parisian for the first time in his life 
in a flying " locomotive." In the carriage 
in which I fixed myself were some half- 
dozen piquantly- dressed soubrettes and gri- 
settes, distinguishable by the extreme neat- 
ness of their fichus de dentelles a la paysanne, 
and their mignonnes lace caps. Of these no 
fewer than three affected dizziness, faintness, 
&c, and finished par s'etre evanouies on the 
bosoms of the gallants by whom they were 
accompanied. Altogether it was a most 
precious living comody, worthy of a place 
in Paul de Kock's 41 Tourlourou sur les 
ma>HrsParisiennes. ,, Until I reached Paris, 
I laboured, in common with most people, 
under the absurd misconception, that the 
true " land of Cockaigne" is London. For 
genuine Cockneys you must come to France. 

An hour's walk in the forest of St. Ger- 
main, after my arrival, was positively de- 
lightful in the extreme. In no direction 
could you turn without meeting elegantly- 
dressed Parisian ladies (and all other dress- 
ing is out of the question) moving along as 
gracefully as swans in the Cydnus, to which 



their white muslin dresses, which are very 
much the rage here, in no small degree as- 
similated them. What charming bonnets 
adorned with waving feathers, or with those 
ambitious, but not less elegant, wreaths of 
flowers, which are only made to perfection 
here, and exhibit the very acme of taste ! 
And then the eye is so pleasingly relieved 
by the graceful contrast presented by an 
unbonnetted girl, wearing one of those ex- 
quisite little caps ; or by the outlandish 
hebnet-shaped casquette which some rustic 
belle delights to select for her coiffure. The 
Bois de Boidogne never presented a more 
animated scene. 

For statistics, it will be sufficient to state, 
that the matenel is composed of 105 ve- 
hicles, capable of containing 4,070 persons, 
and of transporting the entire population of 
Paris to St. Germain in the course of one 
fine Sunday. The railway 4 1 leagues in 
length, passes through a beautiful country, 
traver^ug no fewer than eighteen bridges, 
three of which are across the Seine. The 
vehicles arc all intended for the transport of 
passengers, and will be occupied principally 
on Sundays. There is a tunnel Batignolles, 
wliich is divided into two galleries, being 
about 400 metres, or a quarter of an Eng- 
lish mile long. The construction is very 
solid, the rails being fifteen times heavier 
than those upon the Liverpool and Man- 
chester road. 

mr. coad's plan for consumi ig smoke. 

Mr. Richard Coad, of this town, has 
taken out a patent (scaled July 10, 1835) 
for an invention of his for getting rid of the 
nuisances from steam-boats and factories, 
by making the chimneys consume their own 
smoke. To borrow a passage from a con- 
temporary to explain this, * 1 The smoke is a 
certain quantity of the inflammable matter 
of the coals, which is lost by evaporation, 
instead of being burnt." Now, Mr. Coad's 
method consists in supplying this smoke 
with the quantity of heat that is necessary 
for its perfect combustion ; and this is 
effected in a very simple and ingenious man- 
ner. An apparatus, consisting of a series of 
small tubes, or chambers, so constructed as 
to expose a large surface to the action of 
the heat, is placed in the lower part of the 
chimney beyond the boiler ; one end of the 
series communicates, by an open orifice, 
with the external air, while the other opens 
into a slit in the bridge of the surface. This 
is the whole contrivance, and it acts thus i 
— The superfluous heat in the chimney 
raises the temperature of the iron tubes to 
a high degree, and the draught in the chim- 
ney causes a current of air in the fire through 
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every aperture, and consequently, through 
the heated tubes ; a current of hot air is thus 
thrown into the flame at every point where 
the smoke begins to be formed ; and the 
effect is, that the deposition is prevented, 
and the flame and heat of the tire are both 
much increased, and not a particle of the 
smoke escapes from the top of the stack. 
It will be seen from the foregoing statement, 
that the means by which Mr. Coad accom- 
plishes this object are as simple as they 
have hitherto been found effective ; and the 
saving in fuel, from the peculiar operation 
of the invention, we are assured by several 
persons of experience, will be immense. 
The principal merit of Mr. Coad's patent 
consists in bringing bark the caloric, which 
in almost every instance is entirely lost to 
the manufacturer. We trust, for the sake 
of the health of the town, that no feeling of 
dislike to new inventions will prevent the 
use of this apparatus from becoming univer- 
sal.— Liverpool Telegraph, Dec. 14, 1830. 



letters patent, granted for the term of 14 rears to 
Lemuel WeUraan Wright. 

John George Hartley, of No. U. Beaumont Row, 
Mile End Road, Esq., for an Improved application 
of levers for the purpose of multiplying power. 
August 22 ; six months. 

Thomas Du Boulay, of Sandgate, Kent, Esq., and 
John Joseph Charles Sheridan, of Lewisham, in 
the same county, Esq., for improvements In drying 
and screening malt. August 24 ; six months. 

James Crellin, of Liverpool, and James Holt, of 
the same place, plumbers, for certain improvements 
in water closets. August 24; six months. 

Robert Brown, of Water Side, Maidstoue, Kent, 
engineer, and Iron founder, for certain improve- 
ments in the construction of cockles, stores, or ap- 
paratus for drying, or stoving hops, malt, grain, or 
seeds. August 24 ; six months. 



William Hearn, ,of Southampton-street, Penton- 
ville, Middlesex, engineer, and William Davits of 
Upi>er North Place, Grays Inn Road, Middlesex, 
plumber, for a certain improvement, or certain im- 
provements in the construction of boilers for the 
generation of steam, and heating water or other 
fluids. August 24; six months. 

William Southwell, of No. 5, Winchester Row, 
New Road, Middlesex, pianoforte maker, for a cer- 
tain improvement in pianofortes. August 24 ; six 
months. 



LIST OF ENGLISH PATENTS GRANTED 
BETWEEN THE 29th JULY AND THE 
24th AUGUST, 1837. 

William Palmer, of Sutton-street, Clerkenwell, 
manufacturer, for improvements in printing paper 
hangings. July 29; six months. 

James Matley, of Paris, aud of Manchester, 
gent., for a machine, called a tiering machine, 
upon a new principle, for supplying colours to, and 
be used by block printers in the printing of cotton, 
linen, and woollen cloths, silks, paper, and other 
aubataiu.es, and articles to which block printing is, 
or may be applied without the aid or assistance of a 
person to tier upon. August 2; two months. 

Archibald Richard Francis Rosser, of New Bos- 
well-court, Middlesex, Esq., for improvements in 
preparing manure, and in the cultivation of land, 
being a communication from a foreigner residing 
abroad. August 2 > six months. 

Alexander Macewan, grocer and tea merchant, 
Glasgow, for a process for the improvement of teas 
as ordinarily Imported. August 5 , six months. 

Richard Thomas Beck, of Little Stoneham, 
SufTolk, gent., for new or Improved apparatus or 
machinery for obtaining power and motion, to be 
used aa a mechanical agent generally, which he in- 
tended to denominate Rotie Vivas, being a com- 
munication from a foreigner residing abroad. Au- 
gust 9 ; six months. 

William Gos sage, of Stoke Prior, Worcester, ma- 
nufacturing chemist, for certain improvements in 
the processes or operations connected with the 
manufacture of alkali from common salt, and with 
the use of the products obtained therefrom. August 
17 ; six months. 

William Gillman, of Bethnal Green, engineer, 
for an Improvement or improvements in steam 
boilers, ana in engines to be actuated by steam or 
other power. August 17 j six months. 

SbuUleworth, of Market Harborough, 
, gent., and Daniel Foot Taylor, of the 
Priory, Gloucester, pin manufacturer, for certain 
combinations of, and improvements In machinery 
for making pins ; In pursuance of the report of the 
Judicial Committee of her Majesty's Privy Council, 
being an extension for the term of five years from 
the 15th of May, 1S38, the expiration of the former 



ng Impres- 
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LIST OP 

BETWEEN THE 22d JULY AND THE 

24th August, 1837. 

Godfrey Woone, of Berkeley- street, Middlesex, 
gent., for an improved method of forming plates 
with raised surfaces thereon, for printing impres- 
sions on different 
1837. 

Robert Griffiths, of Smethwick, near Birmingham 
machine maker, for improvements in the manufac- 
ture of burrs, or nutts, for screws and nails, or spikes 
and bolts. Augusts. 

William Henry Goschen, of Crosby Square, Hi - 
shopsgute-street, London, merchant, in conse- 
quence of a communication made to him by a 
certain foreigner residing abroad, for improvements 
In preparing flax and hemp for spinning. August 9. 

John Paul Newmann, of Great Tower-street, Lon- 
don, prusslate of potash maker, by his Invention, 
and partly from a communication from a foreigner 
residing abroad, for improvements in the 
ture of prussiate of 
August 9. 

Andrew Smith, of Balper, Derby, millwright and 
engineer, for a certain Improvement, or improve- 
ments in printing machinery. August 17. 




AVO NOTICRS. 

Railway Rttunu.— The receipts of the Grand 
Junction 'Railway from Birmingham to Manchester 
and Liverpool, up to the 20th August last, being 
only forty-seven days from the time when it opened, 
amounted to no less a sum than ^35,534 f The 
first weeks receipts were ^3,224. 15s. 7d. } the last 
^11,394. 1*. Hd., showing an increase in one short 
month of nearly double. The whole of this large 
revenue has been derived from passenger*, and 
light parcels alone — the necessary arrangements 
for carrying goods, not being as yet completed. The 
returns from the posting of the London Birming- 
ham Railway, which has been opened, namely, that 
from Euiton Square to Boxmoor, are equally en- 
couraging. On the 16th of August, being twenty- 
eight days from the first opening, 39,855 persons 
had been conveyed, being an average of 1,428 per 
day, for which the day receipts averaged .*■)-',; 
During the week subsequent to the 16th August, 
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NOTES AND NOTICES. 



the dolly j'-cr.-.ge of numbers had advanced to 1,807 } 
and of receipt.! to .t ltflh 

Turf fur Strum Boat Fuel. — It is nn Interesting 
ffcet, that turf is now used as fuel on board the 
steamers plying between Limerick, ( hire, nnd Kil- 
noth. Tltr Uarryowen ha* mode the passage be- 
tween Kilrnsh and Limerick, lired with turf, in three 
hours and twenty minutes.— Irish Papt,: 

Some months ago we were Informed that our 
neighbour, Mr. Goon;*: Crane, of the Ynlscedwin 
Ironworks!, had directed his attention to the appli- 
cation of stone coal to the smelting of iron ore. 
From our knowledge of the indefatigable industry 
and perseverance with which this gentlemun fol- 
low* up every pursuit in which he may be engaged, 
we entertained a confident, and, as the result proves, 
a well-grounded hope that his effort* will prove 
nut'iessl'iil. For many weeks past we have been 
anxiously expecting a confirmation of the very fa- 
vourable reports which had reached us of the suc- 
cessful progress of Mr. Crane's experiments. l*n- 
dauntcd by the failures which had attended similar 
attempts, Mr. Crane in the autumn of last year 
secured a patent right, and by a method hitherto 
untried (viz., the application of hot blast to his 
fuel he most fully succeeded ; and the peculiar 
adaptation of anthracite coal to the reduction of 
Iron ore is now fully demonstrated. We were aware 
of the peculiar properties of anthracite coal, and 
that the veins with which this district abounds uf- 
fords from «7 to 1M per cent, of carbon ; it did not, 
therefore, occasion us surprise when we learned that 
Mr. Crane anticipated that by the successful intro- 
duction of this fuel a description of iron would be 
produced very nearly resembling In its quality that 
formerly obtained by the use of vegetable charcoal. 
In this also his anticipations have teen fully re- 
alized, and we cordially congratulate him on the 
result. That must important manufacture, the 
Iron trade, has been hitherto of necessity confined 
to such parts of this country where bituminous 
coal prevails ; and a large portion of the mineral 
district, where anthracite coal abounds, has been 
excluded from its advantages. Our local know- 
ledge enables us to state that Iron stone in treat 
abundance is found to alternate with this peculiar 
fuel, and the eventual effect of this most important 
discovery must therefore he to induce the erection 
of iron works over a large extent of country from 
which this manufacture has hitherto been wholly 
exel uded . — Cambrian . 

Accidents in Coal Pita — Errata. — Sir, you will 
oblige me by eorrecthi',; an error of the press in my 
lost letter. It being one of figures, is material. In- 
stead of the Parliamentary Committee saying, as 
there printed, " taking eleven years previous to, 
and eighteen years since, the introduction of the 
Davy Lamp, deaths, from explosions In the coal pits 
of Durham and Northumberland, have been more 
in the latter than the former period ; it should have 
been, the same length of \'m» before and after — 
eighteen yean. While on this part of the subject, 
it maybe" well to point out to your readers, that, 
judging from the present case, little reliance ought 
to be placed on what are called the official returns 
of coroners. In this instence, an order was sent, 
bearing rather an unusual authority— no less than 
that of the Secretary of Slate for the Home Depart- 



m?nt, requiring a return of the number of persons 
destroyed by explosions In the cord pits of Durham 
and Northumberland, during a niveti, ami no very 
distant period, on whom coroners inquests had Invn 
held. AefueJing to law, in jttexf.s ought tn h u e 
hi , , :t h>'!il tut alt. Now, what was the return thus 
called lor? Why, seventy-six for Northumberland, 
none for Durham ! ! The Committee, however, 
found, from the account on which they made their 
report, and which account, as far as it went, was con- 
firmed by several of the mining witnesses, that the 
proper number of deaths, during the pcriml referred 
to, in the-ie counties alone, instead of only seventy- 
six, was H»L'.'i ! ! Of these, they state, .V!S had hap- 
pened since the introduction of the Davy Lamp. 
This account, great and surprising >t the 
Committee say, they have reason to consider "vastly 
shaft uf the proper mimbr,-," 

Your obedient servant, Carcov. 

August .10, 18X.. 

Progrens of denization. — A coffee-house has 
been established in " Warren-Square" at Houamrn, 
the capital of the Sandwich Islands, by a Mr. John 
llutler, who hits succeeded in obtaining tiie patron- 
age of all the "rank and fxshiou'' of the city, espe- 
cially by the unrivalled excellence of his spruce. beer. 
His tables are doubtless well supplied with the 
current periodical literature, as the Sandwich Islands 
themselves support a newspaper, and, we believe, a 
magazine into the bargain; while, no further off 
than at Van Diemen's Laud, the n lives, (who, U 
will be remendered, were hunted, a year or two 
since, to an island out of the way of the settlers;, 
contribute their share in the shape of an aboriginal 
gazette." 

Letting off the Steam. — There Is nothing pleases 
us more in these dull times than the rhetorical af- 
fluence of the Express. The messages of the Lot- 
tery Mayor are prosy compared with the figurative 
articles of that paper. Witness the following grand 
burst of metaphorical eloquence, in a paragraph 
describing the greatness of the American people:— 
"fc'team is the quill our poets indite with. The earth 
i .» our big l>ook. Railroads are the tract.- we make upon 
it. Niagara is its title-page. Two oceans are its bind, 
ing. The Mississippi is hut a stitch in It. We are a 
a steam people, and steam was designed fir us — 
proof, the birth-place of Fulton— and such originals 
the jog-trot old world can n.ver understand. True, 
the 4 Hero of Now Orleans' generated u little to:) 
much steam upon the currency, which hurst the na- 
tional boiler ; hut as soon as we can find out the killed 
and wounded, we shall light tip the tires, and whit 
oft again."— This is a specimen of writing on the 
high pressure principle.— Plain Dealer. 

Ititvrorement in the Strain Engine. — Professor 
Nollett, employed in the museum of the state, has 
just completed a mu:>t important invention— viz., a 
steam engine exempt from all danger of explosion, 
not expensive, occupying but little space, and the 
moving power of which, .U the same temperature as 
the ordinary machines, has a power six times as 
great, reducing by one- fifth the consumption of 
fuel, which Is an immense advantage, not only hi 
respect to economy, but to the smaller space which 
may be required for the stock of cwi\s.— Brussels 
Paper. 



British and Foreign Patents taken out with economy and despatch ; Specifications, Disclaimers, and 
Amendments, prepared ur revised; Caveats cuter id; and generally every Branch of Patent Business 
promptly transacted. 

A complete list of Patents from the earliest period (13 Car. II. IGJh,) to the present lime may he e.tvnined, 
Fee 2s. «W. ; Clients, gratis. 
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MR. DICKSON AND THE CORNISH ENGINEERS. 



BN. H. DE BODE'* LATENT CAPSTAN. 

The object of this improvement upon 
ships' capstans is to obtain a simple, 
economical, and effectual preventive 
against the well-known effects of surg- 
ing, which attends the use of the old 
capstan. 

The patent capstan may be worked 
with or without a messenger, and con- 
sists of the application to the capstan, in 
present use, of a cast-iron concave ring, 
with alternating stops, fixed to the base 
of the capstan, and directly over the pall 
head round which the cable, chain, or 
messenger, makes but one turn. 

The effect of the stops in holding the 
cable or messenger fast is ensured and 
increased by a compressing wheel, regu- 
lated by a lever ; by which combination 
surging is effectually prevented, and the 
anchor heaved without risk or incon- 
venience. 

Any sized chain or cable may be used 
with the patent capstan. 

It occupies uo more space when fitted 
than the ordinary capstan, and the appa- 
ratus can be applied in a few hours to 
any capstan already fixed, and in use, 
without disturbing it in any way. 

Fewer hands are required to work the 
patent capstan, as the men are not ob- 
liged to " hold on M when at work. 

The strain is directed to that point of 
the spindle which offers the greatest 
strength and resistance, whereby the old 
capstan may be made to perform a con- 
siderable increase of duty. 

In heeling vessels, when repairs arc 
required in ports unprovided with dry 
docks, as well as in hauling ships up the 
patent slips, this capstan offers complete 
security from surging. 

The patent capstan may be seen at 
work at the offices of Messrs. John and 
Edmund Walker, 105, Upper Thames- 
street. 



CAOUTCHOUC ROOFS. 

Sir, — As yours is a repository for 
many crude (as well as perfected) inven- 
tions, which may afterwards be the 
groundwork for others of the greatest 
value and importance to the public, 1 
beg to request you will lay before youar 
readers the following suggestion for a 
new application of caoutchouc or India- 
rubber. 

I have long thought, that if the tops 



of houses could be flat, And have reser- 
voirs of water upon them, that water 
might be made available as a supply for 
domestic purposes to every room in the 
house, ana also that screw nose might be 
fitted thereto for the purpose of extin- 
guishing any fire in tne room where it 
originates on its first discovery. Hitherto, 
lead has appeared the most suitable ma- 
terial for roofs, but weight, price, and 
contraction by the heat of the sun have 
been great objections. May not India- 
rubber be advantageously substituted ? 
If prepared in large sheets one-eighth or 
three-sixteenths of an inch in thickness, 
they might be laid on, and afterwards 
the joinings made perfectly secure by 
the solution of caoutchouc ; and in case 
of damage from any cause, it might 
easily be repaired by the same means. 
Some of your more scientific readers can 
give the necessary strength of wall and 
timber for bearing the various depths of 
water which might be required, f ap- 
prehend that in Targe buildings, such as 
the new Houses of Parliament, it would 
not only be advantageous as a preventive 
of fire, but also more economical. 

Yours, 

A Constant Reader— Z. 



MR. DICKSON AND THE CORNISH EN- 
GINEERS. — OBSERVATIONS ON THE 
CONTROVERSY BETWEEN THOSE 
PARTIES, BY A PRACTICAL ENGI- 
NEER. 

Sir, — In your No. 732 are some ob- 
servations by Mr. Perkins on the per- 
formance of the Cornish steam-engines 
as stated by different parties concerned 
therein. For several years past, those 
performances have been doubted by 
some, and questioned by others, until at 
last, Mr. Dickson, in your No. 669, un- 
hesitatingly charged the Cornish engi- 
neers with calculating most erroneously 
the performances of their steam-engines. 
In No. 675, is the Cornish engineers' 
defence, and in No. 680, is Mr. Dick- 
son's reply; after which, Mr. Enys 
writes a second letter, in No. 688, and 
Mr. Dickson replies to this last, in No. 
692. 

The public* and particularly those in- 
terested in this kind of property, have 
derived great satisfaction at seeing errors 
of so much consequence so clearly ex- 
posed by Mr. Dickson, virtually admitted 
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too, as they have been, by Mr. Enys,who 
took upon himself to be the champion 
of the Cornish engineers. Mr. Dickson, 
after showing their calculations to be 
erroneous, calls upon them for (what he, 
or any other person had a right to de- 
mand) a practical proof that they could 
raise their millions of pounds weight of 
water to any convenient height, say one* 
hundred feet, yards, or fathoms ; as to 
the hackneyed phrase of one foot high, 
it will not no in practice. Mr. Dickson 
has clearly pointed out the modo of as- 
certaining the quantity (or weight) of 
water to be raised, and has allowed am- 
ple time for them to clear themselves 
from suspicion. In the meanwhile, 
that the public may really know what 
can be done with a bushel of coals, (al- 
though Mr. Envs has said, that " they 
regard with tne utmost apathy, the 
opinions, or assertions, of engineers of 
other parts of the kingdom), Mr. Per- 
kins has, it at >pears, made a tour through 
Cornwall, and observed the operation of 
some of those stupendous engines, whose 
like are not to be found elsewhere. 

The result of Mr. Perkins* observa- 
tions is twenty-five per cent, in favour 
of Mr. Dickson's charge and protest 
against the Cornish engineers. He says, 
'* I cannot believe that the enormous 
quantity of 25,000,000 of pounds weight 
of water was raised one toot high with 
84 lbs. of coal (one bushel), without the 
assistance of a little air, which certainly 
can be used without being readily de- 
tected." He then gives an instance how 
he learned to detect the error. Mr. 
Dickson, who is a practical man, seems 
to have known all about it. In his let- 
ter in No. 669, he says, " it is well 



known how difficult it is to make a 
pump to deliver a quantity of water at a 
great hight, to agree with the calculation 
or the measurement of that part of the 
pump supposed to be filled and emptied 
every stroke, any admixture of air, &c. 
will produce a variation from the calcu- 
lation/' And he emphatically adds, 
" perhaps some imperfection in the pump- 
work has led some of the reporters to 
make an alteration in their figures. In 
another part Mr. Perkins says, that 
" white in Cornwall he inquired of an 
engineer, if he ever had known air to be 
admitted under the clack. After ex- 
pressing his surprise at my question, he 
answered that it was common, but that it 



was not acknowledged, since every one 
wished to make it appear that he had 
done as much duty as possible, and 
farther, that he never knew the air to be 
allowed for ! 1" Shame upon those cor- 
rupters of science, professors and prac- 
tises of the useful arts, who aspire to 
eminence by depreciating the eminence 
of others, and rendering the best of 
sciences subservient to deception I I 
hope it is not yet reduced to this, that 
those who are the most dexterous iu 
this way are considered (even in Corn- 
wall) to be the best practical engineers. 
What a dilemma some of them might 
possibly now be in with their employers, 
were they to cause the tests of truth and 
justice to be applied to the fulfilment of 
their engagements ! 

After all this, I hope the Cornish en- 
gineers will bestir themselves, and get 
those blemishes removed by the prac- 
tical proof suggested by Mr. Dickson, 
before some other " engineer from other 
parts of the kingdom" shall make a tour 
through Cornwall, and cut off perhaps 
another 25 per cent, from their perform- 
ances. The amount will then be nearer 
what Mr. Woolf brought it to, and which 
Mr. Dickson has stated were likely to 
be obtained from the powers of steam 
employed in due subordination to the 
laws of hydraulics. I am, &c. 

P. E. 



M. DB LA BECHE AND THE SATELLITE 
DEPOSIT THEORY. 

Si*, — In your last number, 733, there 
is a communication signed N. S., the 
object, or purport of which it is some- 
what difficult to perceive ; unless it be 
to call in question an assertion made by 
me in a former number, that M. De la 
Beche, had in conversation advanced 
an opinion in some respects favourable 
to the views advanced in the Electrical 
Theory with respect to the presumed 
deposition of satellites. Whether that 
conversation was " half understood," or 
the opinions advanced only in " joke," 
M. De la Beche alone can tell. But the 
fact of the conversation having occurred 
as stated, is not to be overthrown by 
the half-and-half sort of denial of N. S.; 
and if N. S. knows anything of the mat- 
ter, he is perfectly aware of this ; — as to 
the " propriety of bringing forward the 
assertion" that such conversation had 

BB2 , 
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taken place, that is quite another affair. 
For my own part, I hold that such 
" bringing forward" is most proper, 
seeing that it was not a private conver- 
sation, having been held in a place, and 
amongst men where all opinions upon 
matters of science are supposed to be 

For, after all, an 



must be well known to Mr. Baddeley, 
and others who have had their nm upon 
wheels through thick and thin up to 
the present time. 

At page 345 of your last number, Mr. 
Baddeley's remarks on my former com- 
munications are somewhat flippant. Ne- 
vertheless, as I court inquiry, rather 



common property 

opinion is but an opinion, and standing jjian shun it, I embrace the earliest op- 
mgk as Mr. De la Beche confessedly portunity of replying to them " I object," 
does in that department of science to says Mr. Baddeley, "to spend tliirty 
which he belongs, it is not to be sup- 
posed that his scientific reputation is 
likely to be compromised by his having 
avowed, whether inadvertently or other- 
wise, a leaning to a theory, which, if not 
true, is certainly bold and original ; more 
especially when it is considered, that he 
himself, in his work on theoretical 
geology has promulgated news of a 
speculative character, quite as much at 
variance with t\\e commonly received 
notions upon this subject. Although I 
would not take upon myself to say that 
the speculations of M. De la Beche 
" must remain an astronomical dream," 
I can see as much " propriety in bring- 
ing forward such an assertion" in refer- 
ence to the speculations of M. De la 
Beche, as to those of Mr. Mackintosh. 
Not that I intend by this to condemn 



pounds upon one escape, while I know, 
that escapes of equal, or even greater 
efficiency (than Mr. Wivell's) can be 
provided, for one-sixth of that sum." 
Now I have already called upon Mr. 
Baddeley for his proof of his statement 
by a public exhibition of all the Society's 
escapes; but this call Mr. Baddeley has 
thought wise not to notice, — thinking, 
probably, to quash all further proceedings 
by words oi empty sound. Had not 
public opinion been with me, I should 
not have presumed to claim the supe- 
riority of invention over the five pound 
bubbles of the earth, — for such they ap- 
pear to be in every sense of the word, 
from whomsoever blown. When Mr. 
Baddeley speaks of " efficiency" I un- 
derstand, him, to refer rather to cheap- 
nets than utility, for escapes that can- 
either the one or ttie other; indeed it not be made to take persons from the 
appears to me, that the speculations of garret- windows, and from the roofs of 
those gentlemen run much closer toge- houses, are unworthy of the title efficient, 
ther upon many points than N. S. seems the more especially when they cannot 
to be aware of. accomplish the great desideratum of af- 

I do not know that I am called upon fording relief to persons above cornices, 
to say more at present. Had N. S., by such as are often to be found under attic 
going into the subject at length, at- windows. If Mr. Baddeley is not pos- 
tempted to show that the views of the sessed of sufficient comprehension to es- 
" satellite deposit theorist" are erroneous, timate the full worth of a machine that 
he would have conferred a benefit upon can effect as much, I beghim to bear in 
science, and an obligation upon 
Your obedient servant, 

A Geologist. 

Augmt 28, 1837. 



MB. WIVBLl/s FIRE ESCAPBS. 

Sir, — I beg to return you my best 
thanks for the publication of the cor- 
respondence between Mr. Baddeley and 
myself, touching the first adaptation of 
wheels to fire escape elevators and lad- 
ders. Mr. Baddeley's references have 
been examined minutely, but without 
discovering the mention of wheels being 
applied to any such machines, antece- 
dent to my design, which appeared in 
1829. Mr. Hudson's plan is a roller, 



mind, that the Humane Society for the 
protection of life from fire, have lately 
come to the conclusion that my invention 
is the only efficient escape. I shall there- 
fore conclude this subject with a little 
advice to Mr. Baddeley, in return for 
his to older heads than his own, not to 
prejudge the merits or demerits of an 
invention, without first making himself 
acquainted with its full power. 

I am, Sir, 
Your most obedient, &c. 

A. WlVELL. 

August27, 1837. 



THE NINTH BRIDGEWATER TREATI9K. 

Mr. Babbage, will, we fear, add nothing 

and not wheels, the inejiciency of which to hie reputation by the publication of his 
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new work,* the more especially that its 
appearance is quite uncalled for. The 
Kight Treatises, for whose production the 
last of the Egertons left by his will a 
thousand pounds a piece, have been 
duly written, printed, and published, 
exciting in their progress a greater de- 
gree of attention than can usually be 
expected to fall to the share of any " per- 
formances" so regularly made to order ; 
all this having been effected, it might 
reasonably be supposed that "these" 
would be "an end." Mr. Babbage, 
however, has thought fit, without the 
prospect of a thousand pounds before 
his eyes, to enter the arena as an ama- 
teur, although urged neither " by hunger 
nor request of friends." Mr. Babbage's 
situation in life places him, we believe, 
far out of the reach of the former stimulus, 
and as to the latter, if he had any ad- 
visers of his present venture, they are 
assuredly not of the number ot his 
friends. 

The production is called in the title- 
page " A Fragment," but in truth it can 
hardly pretend to a more honourable 
name than that of a fragment of frag- 
ments,— almost every chapter being com- 
posed of mere scraps of composition, 
without any attempt to unite them into 
one whole : some chapters have no end ; 
many more have no beginning ; and one 
at least may be fairly said to have neither 
beginning, middle, nor end.f A more 
hasty, ill-concocted affair has seldom is- 
sued from the press, at least in the garb 
of a grave scientific treatise. The petty 
arts of the printer even have been called 
into action, to give that appearance of 
solidity and respectability to the volume 
which its literary importance failed in 
imuarting. Its pages are printed as 
widely as possible ; while, in order to 
swell out its sides to a thickness in some 
degree commensurate with that of its 
eight more regular predecessors, the 



* The Ninth Kridgewater Treatise. A Fragment. 
lly Charles Babbage, F.sq. London, Murray, 
6vo.« p. 240. 

r Chapter 14th, which is rcrbntiui et Uterattm as 
follows : M Thought* on the Origin of Evil. I had 
Intended to hove put into writing the substanee of 
an interesting discussion I once had with a distin- 
guished philosopher, now no more ; but other de- 
mands on my time have prevented the completion 
of thitt intention. 



•.» p. 156. 



paper used is of a most extraordinarily 
substantial character : and yet, with all 
these appliances and means, the object 
is but imperfectly obtained, it having 
been found impossible to dress up an 
octavo of two hundred and forty pages 
into the " counterfeit presentment" of a 
portly tome of some three or four times 
the quantity of matter : and, after all, 
out of these two hundred and forty, there 
are not above one hundred and sixty of 
original text, the rest being composed of 
notes, of which, by far the major part 
are not composed by Mr. Babbage, and 
have before appeared in print. So much 
for minor faults. 

The professed object of the work is to 
rescue the character of the cultivators of 
the exact sciences from a slur cast upon 
them by the Rev. William Whewell (the 
historian of the Inductive Sciences) in 
the Treatise which he produced as uart of 
the series to which Mr. Babbage desires 
us to consider his " Fragment" as a 
supplement. Mr. B. undertakes to re- 
fute the notion that the studies of the 
mathematician are inimical to his pro- 
gress in theology, and at the same time 
to give the geperal reader higher and 
subhmer views than he has ever here- 
tofore possessed of the highest and most 
sublime of sciences. And how does he 
propose to effect all this? Where 
does he take his stand to accomplish 
this grand and noble object ? Whence is 
he to gain the point of view from which 
he is to see into the depths so immea- 
surably farther than Paley or any of his 
predecessors ? The truth might be guess- 
ed at in vain for centuries. In a word, 
Mr. Babbage's coign of vantage, is nei- 
ther more nor less than— Mr. Babbage's 
own calculating-machine! 

It is perhaps hardly necessary to do 
more than state the plain fact, that the 
main object of this Ninth Bridgcwater 
Treatise is professedly, to raise our con- 
ceptions of the power and wisdom of the 
Creator, by comparing the mechanism of 
the Universe with that of Mr. Babbage's 
calculating-engine ! The hare announce- 
ment that such is the staple of the book 
supersedes the necessity of comment. 
The sooner it is consigned to oblivior, 
the better for the author's reputation in 
every respect ; it is, in all points of view, 
to be deeply regretted that the author's 
own judgment, or that of his friends (if 
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any were consulted) had not kept it from 
being hurried through the press, and 
before the public. 

We can, however, without impro- 
priety, copy from the appendix, a note on 
the present state of matters with re- 
gard to the machine itself : although it 
were to be wished that the information 
afforded had been of a much more ex- 
plicit character. The language used is so 
vague and indeterminate, that most 
readers will still be unable to decide 
whether the inventor or the government 
is most in fault. 

" The nature of the arguments advanced 
in this volume having obliged me to refer 
more frequently than 1 should have chosen, 
to the calculating engine, it becomes neces- 
sary to give the reader some brief account 
of its progress and present state. 

" About the year 1821, I undertook to 
superintend, for the Government, the con- 
struction of an engine for calculating and 
printing mathematical and astronomical 
tabloa. Early in the year 1833, a small 
portion of the macliine was put together, 
and it performed its work with all the pre- 
cision which had been anticipated. At that 
period, circumstances which 1 could not con- 
trol caused what I then considered a tem- 
porary suspension of its progress ; and the 
Government, on whose decision the con- 
tinuance or discontinuance of the work de- 
pended, have not yet communicated to me 
their wishes on the question. The first 
illustration I have employed is derived from 
the calculations made with this engine. 

" About October, 1834, 1 commenced the 
design of another and far more powerful en- 
gine. Many of the contrivances necessary 
for its performance have since been discussed 
and drawn according to various principles ; 
and all of them have been invented in more 
than one form. I consider them, even in 
their present state, as susceptible of practi- 
cal execution ; but time, thought, and ex- 
pense, will probably improve them. As the 
remaining illustrations aie all drawn from 
the powers of this new engine, it may be 
right to state, that it will calculate the 
numerical value of any algebraical function ; 
that, at any period previously fixed upon, 
or contingent on certain events, it will cease 
to tabulate that algebraic function, and com- 
mence the calculation of a different one, and 
that these changes may be repeated to any 
extent. 

" The former engine could employ about 
120 figures in its calculations ; the present 
is intended to compute with about 4000. 

*' Here I should willingly have left the 
subject ; but the pnblic having erroneously 



imagined, that the sums of money paid to 
the workmen for the construction of the 
engine were the remuneration of my own 
services for inventing and directing its pro- 
gress ; and a Committee of the House of 
Commons having incidentally led the puMic 
to believe that a sum of money was voted to 
me for that purpose, I think it right to give 
to that report the moat direct and unquali- 
fied contradiction." — p. 170. 

THB ELECTRICAL THEORY OP THE 
UNIVERSE. 

Sir, — Kinclaven in no very measured 
terms (No. 715) has told the author of 
the Electrical Theory of the Universe, 
that he is profoundly skilled in the 
science of equivocation ; this grave 
charge Mr. Mackintosh never thought 
proper to clear himself of. I observe 
that another able writer, t'N. S., has 
brought a similar charge (No. 733) 
.against one of Mr. M.'s supporters, who 
styles himself a geologist: and I am 
sorry to say, Mr. Editor, that I have 
more than once had a complaint of a like 
nature to bring against Mr. Joshua 
Thome, who really appears to me to be 
a more finished adept in the fudge dis- 
seminating system, than either Mr. M. 
or the geologist. 

In vol. xxvii, page 84, Mr. Thome 
says : " However some of your readers 
may laugh at the idea of a resisting me- 
dium, and the consequent approach of 
the planets to the sun, as well as the 
satellites to their primaries, I know I am 
supported by most astronomers, and the 

S eater number of scientific men (Mr. 
ackintosh for one), who are capable of 
judging; and being thus supported, it 
does not become me, in a paper like the 
present, to reiterate opinions so well 
known, and so generally received." 

The above quotation reads very well ; 
it has only one fault, and that is rather 
a grievous one — namely, that it does 
not contain one word of truth. I chal- 
lenge Mr. Thorne to produce a single 
writer on physical astronomy, and that 
for a perioa of 52 years back, who ever 
promulgated such false principles. It 
was in the same fashion that the satel- 
lites of John Herapath wished to back 
their primary, but their gross misrepre- 
sentations soon brought themselves and 
their master into merited contempt,' and 
this is fully recorded in the Mechanics* 

Magazine. Think of this, Mr. Thorne. 
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It was Dr. Hal ley, as stated by Kin- 
claven (No. 690), who first discovered 
(about a century ago) that the mean 
motion of the moon was accelerated ; and 
how to account for this perplexing ano- 
maly of the lunar motions completely 
resisted the united efforts of all the cul- 
tivators of physical astronomy from the 
time of Halleyup to 1785, in which 
year, that prince of mathematicians and 
astronomers, La Place, found out the 
eause of this anomaly; he has demon- 
strated in the most incontrovertible man- 
ner that this acceleration (or secular equa- 
tion of the moon) is periodical, and con- 
fined to small limits. In the interval 
of time between Halley and La Place, 
various attempts were made to account 
for this acceleration. In chapter G, page 
93, vol. 1, of Ferguson's Astronomy, he, 
in a very fanciful manner attempts to 
prove that the world is not eternal, and 
that it neither could have existed from 
eternity, nor would exist to eternity; 
and this, I presume, is the only autho- 
rity that Mr. Thorne, or Mr. Mackintosh 
could produce for their strange whims. 
Sir David Brewster, in his edition of 
Ferguson's Astronomy, gives tbe follow- 
ing note to the said chapter : — 

" The acceleration of the moon's mo- 
tion, to which Mr. Ferguson here alludes, 
amounts to about 11' 8"' in a century. 
It was generally ascribed to some re- 
sistance opposed to the motion of the 
moon ; but M. De La Place, has lately 
discovered, that it arises from a diminu- 
tion in the eccentricity of the earth's 
orbit. This, as well as other irregula- 
rities in the solar system, generated by 
the mutual action of the planets, are all 
periodical. They are confined within 
. narrow limits, and are balanced by irre- 
gularities of an equal and opposite kind. 
There is no possibility, therefore, of that 
general union of the planets in the centre 
of the system which our author appre- 
hends. By the most simple law, the di- 
minution of gravity as the square of the 
distance increases, the planets are not 
only retained in their orbits when whirl- 
ing round a central sun, but an eternal 
stability is insured to the solar system. 
The little derangements wliich affect the 
motion of the heavenly bodies are appa- 
rent only to the eye of the astronomer ; 
and even these* after reaching a certain 
. limit, gradually diminish, till the system, 
regaining its balance, returns to that 



state of harmony and order which pre- 
ceded the commencement of these secular 
irregularities. Even amidst the changes 
and irregularities of the system, the gene- 
ral harmony is always apparent ; and 
those partial and temporary derange- 
ments, which, to vulgar minds, may seem 
to indicate a progressive decay, serve only 
to evince the stability and permanence of 
the whole. In the contemplation of such 
a scene every unperverted mind must be 
struck with that astonishing wisdom 
which framed the various parts of the 
universe; and bound them together by 
one simple law" Sec. 

And that simple law is nothing else 
but universal attraction. It is now 
universally admitted by all the astrono- 
mers of the present age, that there no 
longer remains any phenomenon in the 
system which is not deducible from the 
Newtonian theory of gravitation. 

In number 724, page 183, Mr. Thorne 
remarks : " I will again put to your cor- 
respondent, the ' Country Teacher,' the 
fallacy of his equation (!). If he will 
turn to page 360, No. 681, he will find 
an extract from Dr. Wilkinson, who 
says, that the mass of the earth is 
to the mass of the moon as 49-22 is to 
1. But, the ' Country Teacher' says, 
it is as 71 to 1 ; so here are two mathe- 
maticians who have come to quite a dif- 
ferent conclusion on the same point; 
and I will not take upon me to decide 
which is right." 

Mr. Thorne has for once acted 
wisely, not giving any opinion who was 
right or wrong, for as sure as he tried it, 
as sure would he have blundered. But 
I must inform Mr. Thorne, that I never 
made such an assertion as that the mass 
of the earth is to the mass of the moon, 
as 71 to 1. What I really did assert, 
No. 711, page 494, was, " by the best 
authority the quantitity of matter in the 
earth, is to that in the moon as 71 to 1." 
This is another of Mr. Thorne's misre- 
presentations. But it will be of no ser- 
vice to him, for every one knows, and 
more particularly those, who pretend to 
have a knowledge in physical astronomy, 
ought to know, that mass and density 
are two very different things ; thus a 
cubic foot of gold, and a cubic foot of 
silver have equal masses, but their den- 
sity, or weight, if brought to the test, 
would be found to be very different. 
Now it is well known, that the mear 
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density of the earth, is to that of the 
moon, as 99 is to 68, and taking Dr. 
Wilkinson's mass of the earth to be 49.2 
times that of the moon, then we have 

12^9L„ 71 66„ latisjthem e il „ l lcn. 

08 S j 

sity of the earth would be 71 — times 

85 

that of the moon, which differs very 
little from what I stated it to be. 

Kinclaven recommended Ursa Major 
to take a spell at the Tutors' Guide ; I 
think Mr. Thorne ought to do so too. 
Still, Mr. Editor, I have not entered 
upon that part of the subject which I 
promised to do at the end of my letter, 
No. 724, but as this letter has already 
extended to a sufficient length, I must 
postpone doing so at present. 

I am, Mr. Editor, yours, &c. 

A Country Teacher. 



Hutchison's, and racon and co.'s 

BURNER. 

The burner of Kilby and Bacon (it 
would appear) is now " disowned" by 
Justus. The injurious effects produced 
on artificial light by the errors in its 
construction (of which an exposition was 
given in a former number of the Afe- 
ckanics* Magazine) have no doubt in- 
duced this gentleman to form so wise a 
determination. 

To refute the unfounded charge of 
wilful misrepresentation so strenuously 
urged against me, it is necessary that 
I should state — that the diagram B. in 
No. 725, is a fair transcript of Kilby 
arid Bacon's burner, procured expressly 
from their I^ondon agent. Having been 
invited by Justus to procure the speci- 
fication, I had the satisfaction within 
the last hour of doing so. The diagram B, 
and the figures represented in the specifi- 
cation are certainly not the same. They 
disagree (no£ in principle) but, in arrange- 
ment. On the next column is a faithful 
copy of the burner as depicted in the en- 
rolled document. Your impartial readers 
will readily perceive the amount of differ- 
ence between the two drawings. "The 
broad circular ring" which Justus denies 
the existence of, is, in this drawing, placed 
one-eighth of an inch below the upper 
surface of the cylinder. It will be dif- 
ficult to conjecture the degree of credit 
which Justus can possibly derive from 
the discovery of this unimportant dif- 



ference, as the absurdity of the prin- 
ciple which guided the original inventor, 




is evidently more apparent in this in- 
stance than in the case which I have 
already illustrated. The merit of insert- 
ing a " broad circular ring" in an argand 
tube being the "improvement" con- 
tended for by Justus, I cannot imagine 
by what process of reasoning, or pecu- 
liarity of vision he has been led to infer 
that Hutchison's conical burner is en- 
titled to be called a " colourable evasion" 
of Kilby and Bacon's. Hutchison'6 
lengthened experimental knowledge in 
all that relates to gas. machinery, would 
be more than a guarrantee against com- 
promising this knowledge by interposing 
between the atmosphere and the fluid of 
a burner " a circular ring." 

This is the sole peculiarity in Kilby's 
patent, and Hutchison's is not incum- 
bered with any such contrivance. As has 
been already repeatedly stated, his im- 
provement consists in uniting the tran- 
sverse of sections two cones. 

It is evident, that Justus himself, not- 
withstanding the hot-headed zeal which 
he displays in this affair, is either inca- 
pable of describing the advantages of 
his pet burner, or what is more probable, 
the invention will not vield him the op- 
portunity. To him, the subject is no 
doubt a most ungrateful one, otherwise 
it is natural to infer that his last epistle 
would have been accompanied with a 
correct diagram of the patent. Instead, 
however, of performing this necessary 
office, Justus leaves the execution of that 
onerous duty to the antagonist whom he 
has selected. 

We are assured that Kilby's improve- 
ment has been extensively patnraiaed in 
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Liverpool, Manchester, " and a great 
many other towns." This may be as 
Justus reports, and if in reality it is so, 
I contend that it is not therefore neces- 
sary to be inferred that its excellence has 
recommended it. 

I have not the means of ascertaining 
what progress has been made in the im- 
provement of gas machinery in the 
*' great many towns" spoken of by Jus- 
tus. But it is generally known, that in 
those towns he has named, the method 
of generating gas, and indeed their 
whole system, of apparatus is exceedingly 
objectionable. The minor offence, there- 
fore, of adopting an' ill-constructed 
burner may surely be pardoned. 

Justus must have been unusually 
deficient in tangible grounds for ar- 
gument, when he resorts to so weak a 
subterfuge, as to attribute the very li- 
mited sale of his burner in London to 
its being more expensive than those that 
arc usually supplied by gas fitters. 
If this can be admitted as a plea in 
favour of his client's improvement, it 
may with far greater propriety be ap- 
plied to Hutchison's. For, without doubt, 
the double-coned burner must be more 
difficult to execute, both in the cutting 
and finishing processes, than the simple 
contrivance of Kilby and Co., where 
the only mechanical ingenuity required 
is to insert " a broad circular ring" in 
an argand tube. 

If this writer is in the smallest degree 
acquainted with the cost of gas fittings, 
lie must be convinced, thai all the argand 
burners in the metropolis might be 
spoiled by the introduction of " the jlat 
ring" at the rate of one penny each. ' 

Justus unfairly avails himself of that 
panegyric which Mr. Rutter inadvert- 
ently wrote in favour of Kilby's burner, 
and with most discreditable zeal en- 
deavours to impress upon the public 
inind the belief that the invention of his 
friend's is the identical one praised by 
Mr. R. We are informed that Mr. 
Rutter " fixes his praise as plainly as 
words can do it on a burner, not a 
gallery cone." Without intending any 
disrespect to Mr. R., I trust that 
gentleman will pardon me, if I presume 
to suppose, tjiat he (like many other 
clever men), may occasionally be led into 
error through the contrivsnce of design- 
ing persons. Mr. Rutter's knowledge, I 
have reason to believe, is of a more solid 
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nature than to induce him to eulogize a 
" thing" so utterly destitute of merit as 
this burner. The gallery cone, the name 
of which, very probably was not at the 
time known to that gentleman, is the 
invention that has been praised, and the 
burner of Kilby and Co. with this cone 
attached to it, must have been exhibited 
to Mr. Rutter, in order to obtain his re- 
commendation. 

I submit the case as it now stands (di- 
vested of all ambiguity) to the impartial 
judgment of the parties interested in this 
controversy. 

If Mr. H. was guilty of the baseness 
which has been imputed to him, he would 
not deserve that reputation which his 
abilities as an inventor have obtained for 
him; neither would his services be con- 
tinued as engineer to the London Gas 
Company. 

It would be equally absurd and un- 
becoming in a gentleman who is em- 
ployed in remodeling so many gas es- 
tablishments, to appropriate the title of 
being the inventor of (to say the least), 
one of the worst burners that has yet 
been contrived. 

I am, Sir, 
With sincere respect 
Your obedient servant, 

Clovis. 

August 21, 1837. 



NOTE ON O. N.'S DEMONSTATION. 

Sir, — I must confess I did not expect 
that O. N. would have given such de- 
monstrations as he has done (No. 732), 
for the two methods of determining the 
polar angle ZPR, when the two stars 
R and D are in the same azimuth circle ; 
more ingenious demonstrations, in my 
opinion could not have been given. 
Well, according to promise, I freely for- 
give O. N. for the mistakes he made in 
his first letter in the Mechanics 1 Maga- 
zine, although I must say, I can hardly 
conceive how so good a geometer could 
have fallen into them. Still, how- 
ever, in candour, I must inform O. N. 
that his two demonstrations, ingenious 
as they are, have evidently been com- 
posed in a hurry. Thus, in the first it 
is stated, " tan *r, - tan. cos. A;" this 
should have been tan. «* tan. V I) 
cos. A. Again, in the second method it 
is said, "sin. (PD+DR): sin(PD— 
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D R)," this should have been, sin. (P D 
+ PR) : sin. (PD — PR). These two 
mistakes (if they are not press errors), 
are not errors in judgment as the pre- 
ceding steps of the demonstrations fully 
show ; they are errors arising from writ- 
ing in too much haste — from a fear, per- 
haps, that some one might have made 
them out before him. 

Well, Mr. O. N., now that you have 
done so well, will you be so good as give 
a solution of your own question, and in- 
form us why the perpendicular P N must 
fall upon D Z produced ? Determine 
also* if you please, the greatest latitude of 
the place of observation, when the ques- 
tion just ranges within the limits of pos- 



1 am, Mr. Editor, 
Yours, &c. 

Ivbr M*Ivbb. 

September 1, 1887. 
THB INFANT SCHOOL VENTILATOR 

(page 2Q5). 

Sir, — Allow me to ask the Infant School 
Master, who figures in No. 730, if he con - 
siders, that the revolution of an Archi- 
medes screw, when altogether immersed 
in a fluid, would produce a circulation 
of that fluid through it ? He seems al- 
together to forget that it is gravity, and 
not velocity, which causes water to rise 
in the machine so named. If he must 
have an infant tread- wheel, let him erect a 
vane- wheel, similar to that within the new- 
invented, — 100 year-old — fire-blowers. 
Had he made his enquiry before he went 
to the expense of erecting his " helix," 
it would have been as well. 

I am, Sir, your obedient servant, 

Nautilus. 

REMARKS UPON THE USE OF PNEUMATIC 
ENGINES, AS APPLIED TO MINES, AND 
OS THEIR APPLICATION TO OTHER PUR- 
POSES. BY JACOB PERKINS, C. E. 
(From the Franklin Journal for June} . 

The Pneumatic engine which is the sub- 
ject of these remarks, although it has been 
more or legs used for a long time, has, from 
some cause, had its properties overlooked 
and neglected in a remarkable degree. This 
instrument certainly cannot be used as a 
prime mover, yet for distributing power it 
can be employed to great advantage. Some 
years since Mr. Hague obtained a patent for 
Ltion of it to the working of coal 
., and the result has astonished 



all the engineers who have made themselves 
acquainted with the facts relating to it, which, 
to believe, they say, must have been, seen. 
In one of these mines where the engines are 
performing the work, usually performed by 
horses, the most distant pneumatic engine 
is seven miles from the mouth of the shaft, 
where the prime mover, the steam engine, is 
at work ; and the most distant pneumatic 
engine can be set at work as quickly, and as 
powerfully, as any one of those which are 
intermediate, although some of them are 
but a short distance from the steam engine. 
The most extraordinary part of the opera- 
tion is that of the air being exhausted simul- 
taneously from each end of the main pipe, 
although seven miles distant from the air- 
pumps. The complete ventilation of the 
mine is a very important result. The air 
which is used to work the pneumatic engine 
is the foul air of the mine, which is delivered 
at the surface of the exhausting pumps. 
But the most curious, and apparently para- 
doxical, feature of this engine is yet to be 
explained. 

Having recently witnessed some of Mr. 
Hague's pneumatic experiments, I was 
powerfully struck with the amount of work 
the pneumatic engine performed, and which 
led me to study its operation. I bad been 
acquainted with the fact, that the sudden 
compression of air, by which its atoms are 
brought nearer together, caused a great in- 
crease of resistance by the repellant power 
of the heat thus generated, so that it required 
a pressure of much more than two atmo- 
spheres to force the air into one lialf its ori- 
ginal bulk, and that after the air had been 
allowed time to part with this extra heat, it 
would then occupy but one-half of its origi- 
nal space. I then asked myself, if so much 
power be lost by compressing the air and 
liberating the heat which it contained, why 
would not the expansion of the air take away 
resistance until the air had time to recover 
the heat and become of the same tempera- 
ture before as it expanded. Now, if there is a 
gain by the sudden exhaustion of heat, by 
the expanding of the air, thereby diminish- 
ing the resistance on the eduction side of 
the piston, we see a natural cause for what 
is said to take place as to the gain of power 
in the pneumatic, over the steam engine, 
which puts the pneumatic engine in motion. 
It is confidently stated, that the pneumatic 
engines, at work in the mines, do much 
more duty than the steam-engines working 
at their months. 

To take advantage of this hitherto unob- 
served law, the pneumatic engine must be 
modified in such a manner as to allow the 
free access of the atmosphere, so that it 
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by its whole weight. In the present pneu- 
matic engines, the induction pipe is much 
too small, which causes the air to be more 
or less wire-drawn, so that the whole weight 
of the atmosphere cannot act with its full 
effect. This is the improvement which has 
grown out of having discovered thin law, 
which has hitherto been unnoticed, and for 
which a patent is in progress. It is intended 
also to patent the application of the pneu- 
matic engine to other useful purposes. For 
instance, it is proposed that an immense air- 
vessel be laid under the surface of the earth, 
and that this magazine of power be laid as 
near to where the pneumatic engines are to 
be worked as may be most convenient. The 
air-vessel may be exhausted by water power, 
by wind, or by steam. If steam is used as 
the prime mover, the proper place for the 
steam-engine would be at the coal mines, 
where the coals would cost comparatively 
nothing, since the transportation, as well as 
the duties, would be saved, and tho culm, 
which, with a properly constructed furnace, 
would answer well to raise the steam, and 
of which vast quantities are lost, may be 
had for taking away. It matters not at 
what distance the prime mover should hap- 
pen to be from the main air-vessel, if the 
power should be used in great manufactur- 
ing towns, as the exhausting pipe would con- 
stitute a part of the air-vessel. This prin- 
ciple applied to rail-roads, would be of the 
utmost consequence on account of the im- 
mense saving of wear and tear. All the 
present projected rail-roads, and even as 
many more, may be worked by small sta- 
tionary engines. These stationary pneuma- 
tic engines mny be placed at convenient 
distances to set endless chains and ropes in 
motion at pleasure, according to circum- 
stances. When these engines stop, there 
is no power lost, as there is in the present 
locomotive and stationary steam engines, by 
the waste steam blowing ofT ; those, also, 
are always ready for action. 

In some situations, there are immense 
water-falls running to waste, the power of 
which might be used also at any distance to 
exhaust the air-vessel. There is at this 
moment a project on foot in Virginia, for 
working by water power a rail-road three 
hundred miles in length ; it so happens, 
that a series of water-falls runs nearly paral- 
lel to the proposed rail-road, and a survey 
has been made by engineers ; and although 
the cutting of a great number of canals from 
the different falls, to move the carriages by 
a series of water-wheels, at a great expense, 
has been recommended, a very favourable 
opinion has been entertained of the proposi- 
tion. This new project will, however, very 
shortly be laid before those concerned. 



There are situations, such as waste lands, 
heaths, &c, where a forest of self-acting 
wind-mills might be placed to exhaust the 
air from extensive magazines, by which 
means an immense deposit of power may 
be accumulated, and used as occasion re- 
quires for working the pneumatic engines, 
rendering this uncertain and unsteady power 
available for many purposes. These wind- 
mills may be so constructed as always to 
face the wind, and so as to require no atten- 
tion day or night; should the air-pumps 
vary ever so much as to their speed, no in- 
jury would result. 

Pacts shew, that in adding heat to atmo- 
spheric air, its power rapidly increases ; if 
so, must it not be admitted, that by extract- 
ing heat the power is rapidly diminished ? 
What is the limit ? May we not suppose, 
that if all the heat were taken from the air, 
the atoms of air would settle into a liquid, 
and a vacuum take place ? The atoms of 
air being separated by heat, and by heat 
only, it follows that in the absence of heat 
a perfect contact of the atoms of the air 
must result, and perhaps a solid be formed. 
Steam deprived of a given portion of its 
heat liquifies, and if, of another given por- 
tion, it becomes solid, with an unknown 
quantity of heat still remaining, for philo- 
sophers have not been able to determine the 
natural zero. The operation of heat on 
water and on air is widely different. To 
obtain the pressure of an atmosphere by ex- 
panding air, it has only to expand to double 
its bulk ; but to obtain the pressure of an 
atmosphere by the expansion of water, it 
must increase its bulk nearly 1800 times ; it 
takes but about double as much heat to ex- 
pand water 1800 times, as it docs to expand 
air twice. If adding beat to air increases 
its power so rapidly, why should not the 
subtraction of heat diminish its power in 
proportion ? Now, if advantage be taken 
of the extraction of heat by the sudden ex- 
pansion of air, which necessarily takes place 
on the eduction side of the piston of the 
pneumatic engine before it has time to re- 
gain the heat lost by expansion, by allowing 
the weight of the atmosphere to act with its 
full effect, it must be admitted more or less 
power is gained. 

The amount of steam, or fuel, lost in 
working locomotive, as well as stationary, 
engines, cannot be less than 50 per cent. 
The loss that takes place by coals burning 
to waste, whilst the engines are standing 
still, is not the only loss, for the motion of 
the locomotive shakes out and scatters its 
lighted fuel all along the road. There is 
much more heat lost from radiation, and 
from the motion of locomotive steam-en- 
gines, than from stationary ones. The great 
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importance of being able to dispense with 



its being the principal cause of the destruc- 
tion of rail-rouds, in consequence of their 
great weights as well as the consequent 
friction on the rails, is perfectly apparent. 

This system of applying pneumatic power 
is particularly applicable to uneven coun- 
tries, for at an inclined plane the power 
may be so regulated that the speed need not 
be diminished for want of power. 

The power of the falls of Niagara, which 
is now running to waste, might, should this 
system be found capable of adoption, be 
made available, and all t hat section of coun- 
try, surrounding this mighty agent, might 
be supplied with a very cheap and convenient 
power for all manufacturing 
well as for rail-road travelling. 



BENNET S STEAM ENGINE. 
From the Journal of the American Inxtitutt ). 

A model of an engine, constructed upon 
the principles of those which are to be em- 
ployed in propelling Capt. Cobb's steamer 
between this and Liverpool, has been at the 
Repository of the Institute for several weeks 
past. A throng of visitors have constantly 
surrounded it. Between the hours of eleven 
and one, Mr. Bennet has attended, and ex- 
plained its operations. It has undergone 
the scrutiny of great numbers of scientific 
professors, ingenious and experienced me- 
chanics and engineers, citizens and strangers. 

Mr. Bennet, by request, has gindly given 
all the explanations requisite to a perfect 
understanding of its operations, and an- 
owered the ten thousand questions that have 
been propounded, with a clearness, sim- 
plicity, and patience, that is highly credita- 
ble. He has invited objections, that he 
might have an opportunity to meet them, 
and if found to be serious, that seasonable 
remedies might be provided. Theexamina- 
nations have resulted in a general conviction 
that the world is about to realise a new im- 
provement, not inferior to that of Watt and 
Bolton — an improvement that will effect a 
new era in ocean navigation, and bring all 
parts of the world in approximation to each 
other. A voyage to Liverpool, it is be- 
lieved, may, by the power of this engine, be 
accomplished in ten days, with ouc-tenth of 
the fuel heretofore required. 

We have requested Mr. Bennet to give a 
minute description, accompanied with a 
drawing, which, we hope, will enable the 
readers of the Journal who have not visited 
the Repository, to comprehend what to us 
was incomprehensible, till we examined the 



model, and heard the explanation, how the 
fire and the water could be brought and 
continued in actual contact with each other, 
and, rapidly generating the steam, still kept 
in control, and its potency safely directed to 
propel the car or the ship. 

The following is the description which 
Capt. Bennet has been so obliging as to pre- 
pare for us :— 




* See p. Yob of our 



The engine for the Liverpool packet, is a 
double horizontal high pressure engine, 35 
inch cylinder, C feet stroke, with two blow- 
ing cylinders, of half the capacity, worked 
by the piston-rod of the steam cylinder pass- 
ing through the lower or extreme head, aud 
into the blowing cylinders; consequently, 
both will be of the same motion. Pipes C, 
with the necessary valves attached to the 
blowing cylinders, convey the air to the 
steam generator, whose outer case, a a, is 
-1 feet diameter, and 12 feet high, and the 
inner case, or furnace B. is 3* feet diameter, 
and 9 feet high. Smoke and feed-pipe D, 
is constructed with two slides, ee, which 
closes the pipe perfectly tight when thrust 
into it ; their uses will hereafter be explained ; 
/is a cap-vulve in the steam chamber, placed 
over a short pipe or nozzle on the upj>er 
head of the furnace, and fitted to its seat 
perfectly tight, with a rod extending through 
the upper head of the outer case ; g is the 
ash-pit below the grate ; h an opening into 
the ash-pit, with a tlidc to close it tight, 
when ncccssaiy. 

In order to put the engine in operation, 
and successfully use all the advantages of 
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this generator over any other, it will be ne- 
cessary to set open the feed and smoke-pipe 
D, and the pipe A, as now represented ; in- 
troduce fuel down the feed-pipe, in suffi- 
cient quantity, and to ignite it. Previously 
nil the space between the outer and inner 
case with water up to the dotted line, half 
way up the cap-valve /, which will com- 
pletely immense the furnace ; and when 
steam is generated of sufficient elasticity to 
start the engine, say 75 lbs. per square inch, 
close the pipes D and A, with their respec- 
tive slides ; then start the engine in the usual 
way, by opening a communication with steam- 
pipe * ; then the blowing cylinders will force 
their charges of air through the pipe C into 
furnace B, partly taking its course through 
the mass of fuel on the grates, a sufficient 
quantity being introduced above the fuel to 
burn the smoke, which can be regulated by 
slides in the branch pipes, terminating the 
air-pipe C. You will discover that there is 
no escape for the air thus forced into the 
furnace until its elasticity is, by the con- 
tinued blast from the blowing cylinders, a 
little superior to the steam in the steam- 
chamber, when the cap-valve/ will rise from 
its seat, and the air, flame, and gases arising 
from combustion, will be forced to pass un- 
der the edges of the said valve out into the 
water ; and in this process, all the heat ge- 
nerated will be imparted to the water, with- 
out the possibility of escaping otherwise. 

" By the repeated experiments I have 
heretofore made, I find that one foot of air 
blown into the furnace to promote combus- 
tion, by the expansion it undergoes, and by 
the addition of the gases and steam, is aug- 
mented in bulk at least five times its original 
sue, or, to speak briefly, there is five times 
as much compound steam, as air, forced 
into the furnace ; consequently, it will take 
oue-fifth part of the power of the steam to 
operate the bellows, plus the friction, or this 
is nearly the power } but I forbear at pre- 
sent, nor is it necessary, to speak at large 
on that subject in this paper. 

" By a careful examination it will be seen 
that the pressure of steam will wholly depend 
upon the proportion of the size of the blow- 
ing cylinder to the steam cylinder. In my 
engine now building, the blowing cylinders 
each contain 20 cubic feet ; the steam 
eylinders, each 40 feet ; but the steam be- 
being cut off when the piston has made but 
one half its entire stroke, — which reduces its 
size, as a measure to deal out the steam, to 
exactly the sue of the blowing cylinder — 
the measure of the air forced in by the blow- 
ing cylinders being augmented, by passing 
through the generator, to five times its bulk, 
has to be forced into a space in the steam 
cylinder of just its original bulk ; it will, 
therefore, exert a force equal to five atmo- 



spheres, which will be 60 lbs. to the square 
inch above the atmospheric pressure. 

" This force, per inch, will not be ex- 
erted during the whole length of the stroke 
of the piston, but only half way, or to where 
the steam is cut off; and at the end, its 
elastic force is reduced to about 20 lbs., 
which will make the average pressure 50 lbs. 
per square inch, and the piston contains 9C2 
square inches, which multiplied by 50, will 
produce -18,100 lbs., the whole average force 
the piston moves with. It is calculated to 
have the engine make thirty-five double 
strokes per minute ; hence, the piston will 
move 420 feet per same time, which multi- 
plied by 18,100, produces 20,202,000 lbs. ; 
the weight that the piston would lift 1 foot 
high per minute, divided by 33,000, being 
what a horse power is estimated at, gives 
612 horse power for each steam cylinder. 
But the power abstracted to operate the 
blowing cylinders, and overcome the fric- 
tion, I allow nearly equal to the power of 
one of the cylinders ; therefore, I estimate 
the power of the engine at 612 horse power. 

"The amount of fuel consumed, will de- 
pend upon the amount of air forced into the 
furnace by the blowing cylinders ; and my 
two blowing cylinders, at every revolution, 
would force in 80 feet, if there were no leak 
either in piston or valves, and no space be- 
tween said piston and valves for the air to 
compress in, and not be wholly forced out ; 
therefore, probably not more than 75 feet 
will be expelled each revolution of the en- 
gine ; and as it takes all the oxygen contained 
in 175 feet of atmospheric air* to burn one 
pouud of carbon, and 525 feet to burn one 
pound of hydrogen, I am of opinion, that to 
allow 225 feet to be necessary to burn one 
pound of fuel, will not be allowing too 
much ; and, as before stated, 75 feet will be 
forced into the furnace at each revolution, 
it will therefore take three revolutions to 
burn one pound ; and as a cord of yellow 
pine weighs about 2100 lbs., it will take 
6,300 revolutions to burn one cord, which, 
divided by 35, the motion of the engine per 
minute, will give three hours for each cord, 
which, compared with the engine of the 
steamer Erie, on the Hudson, of little less 
or nearly the same power (600 horse power), 
will consume forty cords in ten hours, or 
twelve cords in the same time my engine 
will one cord."* 



* The intelligent reader will not foil to per. 
ceive that this last miracle of art of our friend 
Jonathan, is nothing more than a new, but by no 
means Improved edition of the blast-engine of Messrs. 
Braithwalte and Ericsson, which proved in its ap ■ 
plication to steam-vessels a failure, for the same 
reason that his will assuredly full also,— the rapid 
rlugidng up with clinkers, and wasting of the fire- 
bars, through the intensity of the heat, to which they 
are subjected.— En. M. M. 
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mr. rohkrt stephrnson's report, on 
captain aldeason's report to the 
directors of the western line of 

RAILWAY FROM LONDON TO BRIGHTON. 

Gentlemen, — I have received Mr. TilTs 
(secretary to Stephenson's line) letter of the 
27 th July last, requesting me to furnish you 
with such observations as appear to me to be 
called for by Captain Alderson's Report, and 
also to report to you my opinion generally of 
the line selected by him, in order that such 
opinion maybe laid before the subscribers to 
the Western line, that they may individually 
consider the propriety of availing themselves 
of the optiou of taking shares in the Direct 
Line, under the terras of the Act which has 
passed. 

Many of the points raised by Captain 
Alderson in his Report are of so much inter- 
est to the profession of which I am a member, 
and involve consequences of so much im- 
portance to the public as subscribers to 
railroad undertakings, that I shall feel it my 
duty to reply to them in a more detailed 
manner than is, perhaps, absolutely neces- 
sary upon the present occasion. 

It may be sufficient for the present pur- 
pose to observe, that Captain Alderson 
asserts, that the Western Line is the best in 
an engineering point of view, but recom- 
mends the adoption of the Direct Line, for 
the following reasons: — that it acommodates 
Lewes and Newhaven ; that it secures to 
Brighton exclusive advantages which it at 
present possesses, and of which it ought not 
to be deprived; and that the termini are 
preferable, especially that in London ; the 
Greenwich Railway being, in his opinion, 
well calculated for a main trunk line south- 
ward, and that Company having, as he was 
informed, the means of adapting it to the 
increased traffic which would in consequence 
fall into it. 

Upon each of these points I will offer 
some brief observations; and, first with res- 
pect to Lewes and Newhaven. Captain Al- 
derson has not pledged himself to the accu- 
racy of the estimates ; on the contrary, he 
states that he believes those for the Direct 
Line to be insufficient ; but he has neverthe- 
less adopted them as the basis of a tabular 
calculation, from which it appears that the 
estimated cost of the Western Line and of 
the Direct Line to Brighton, are within a 
fraction the same, and that there is an in- 
creased cost in the Direct Line of upwards 
of 200,000/. for the branches to Lewes and 
Newhaven. As those branches run from 
Brighton, and not from any intermediate 
point, it is obvious that the Direct Ltne 
affords no greater facilities for them than the 
Western Line does either in point of ex- 
pense or otherwise ; I have never advised 



their adoption, though I was well aware that 
Parliaynentary interest would be gained by 
doing #o, because 1 have been satisfied that 
they never would pay the expense of their 
own maintenance, and would therefore 
prove a ruinous drawback from the lair 
profits of the concern. 

Looking also to what I have considered 
to be the interest of the subscribers, I freely 
admit that I have not taken the same view 
that Captain Alderson has of the claims of 
the people of Brighton : I have been anxi- 
ous to consult their convenience in the 
selection of the terminus as far as was con- 
sistent with the adoption of a line of cheap 
and easy construction, and the prospect of 
an extensive traffic ; but, acting as I have 
for shareholders, whose money is to be em- 
barked in the undertaking, I could not re- 
commend the sacrifice of their interests to 
the maintenance* of a supposed mouopolv ; 
and I am, besides, convinced that no such 
monopoly can be maintained; for when rail- 
road communications are opened to South- 
ampton, Dover, and other places on the 
coast and elsewhere, it will be found that 
a cheap line and low tolls will be the only 
real securities, and that the accommodation 
or exclusion of Shoreham or Worthing are 
to the people of Brighton themselves matters 
of very secondary importance. 

With respect to the Greenwich Railway, 
and ifs capabilities for adoption as a main 
trunk out of London, little need be said ; 
the character of that line, and its want of a 
depSt, so essential to the existence of any 
line of railroad, are matters of public noto- 
riety ; and the probability of the Company 
having the means to add an additional width 
to the road to accommodate any increased 
traffic, the necessity of which is stated by 
Captain Alderson, can be estimated by your- 
selves. There are, however, other difficul- 
ties of an engineering nature in this line, 
which have always influenced me, hut which 
do not seem to have occurred to Captain 
Alderson ; and the same apply to the Croy- 
don line, in connexion with it, in which 
there is the inclined plane of one in one 
hundred for two miles and five-eighths, not 
even adverted to by him. Had Captain 
Alderson sufficiently considered these point*, 
had he adhered to his former principle* 
(which he stated to be a near approxim a- 
tion to accuracy) that 20 feet rise may be 
regarded as equivalent to one mile in dis- 
tance, instead of being only equivalent to a 
fifth of a mile, which last principle he now, 
for the first time, adopts in his Report on 
the Brighton lines, and thereby gives an 



* Vide Captain Aldersou'g Report on the Mancbet- 
ter and Cheshire and South Union Railways. 
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undue advantage of new five miles In dis- 
tance to the Direct Line ; and, had he con- 
sidered the interests of the subscribers, as 
well as those of the inhabitants of Brighton, 
I have no doubt that he would have come to 
a different conclusion ; but the Legislature 
having now passed a Bill for the Direct 
Line, in consequence ef his Report, I now 
proceed to the second point which you re- 
quire of me, namely, my opinion of the line 
selected by Captain Alders on. 

In doing this, 1 find some difficulty ; be- 
cause, though Captain Alderson has pointed 
out several objections to the plan of the 
Direct Line, and has suggested various 
modes of correcting some of them, I have 
nothing before me to shew which of these 
modes, or to what extent it is proposed that 
they should be adopted.* Captain Aider- 
son states, that the cost of the Direct Line 
from Croydon to Brighton is likely very 
much to exceed the Parliamentary esti- 
mates ; and, however it may be altered or 
modified, I entirely concur in this opinion ; 
and without going into any detailed state- 
ment )of the engineering difficulties, I find 
myself called upon to state generally, that 
having now had to struggle practically with 
works of more than ordinary magnitude and 
difficulty on other lines of railway, and hav- 
ing had ample opportunities of carefully 
weighing those circumstances which justify 
the adoption of such works, I am satisfied 
that the views which have hitherto guided 
me in laying out the Brighton Line will be 
found ultimately correct; more especially, 
when it is remembered, that the average 
works of excavating, embanking, and tun- 
nelling, per mile on the Direct Line exceed, 
by nearly 50 per cent., those of any other 
railway in existence, or, I believe, seriously 
contemplated; and, in taking this simple 
view of the case, it must be borne in mind 
that the difficulties and dangers attendant 
on works of this kind arise more frequently 
from their unusual magnitude than from the 
other minor features. An important ques- 
tion, however, for consideration is, of what 
is the Brighton Line to consist ; is it to be 
a line from the Croydon Railway, or from 
Eurlswood Common to Brighton. Looking 
to the clattse in the Act, which gives to the 
South-Eastern Company the option of tak- 
ing, after completion, the twelve miles of 
the road, upon which alone a double truffle 
can be contemplated, and for the construc- 
tion of which the Brighton Company are, I 

* In consequence of ibis Report, a tunnel of 1,330 
yards has been adopted at Merstham. The length 
of the tunnel at Baicombe has been increased from 



observe, to find the capital (I mean the 
twelve miles from Croydon to Earlswood 
Common), I consider that the Brighton 
Line will,* very probably, be confined to 
twenty-nine miles, viz., from Earlswood 
Common to Brighton ; in that case three 
companies, and in the other case two com- 
panies, will possess a power of a very dan- 
gerous character over the interests of what 
will remain of the Direct Line ; and if cir- 
cumstances should compel them to exercise 
this power by the infliction of their max- 
imum tons, the Brighton Company might 
be left without the means of making any re- 
turn to the shareholders ; so that, in point 
of fact, the interests of the Brighton Com- 
pany are absolutely dependent upon the 
very doubtful prospects of the other lines. 

Another subject of the greatest import- 
ance is the traffic; and with reference to 
thiB question I must look at the relative 
merits of the Direct and of the Western 
Lines. On the direct Line there is not one 
town or place of any importance which is 
likely to bring traffic into it : the only towns 
near which it passes being Cuckfield and 
Crawley, it can derive no material advantage 
from any branches connected with it ; for 
on the one side the eastern traffic will ne- 
cessarily be absorbed by the South -Eastern 
Railway; and, on the other side, if branches 
should be made to connect the line with any 
of the western districts, such branches will 
be rather for the benefit of the Greenwich, 
Croydon, and South-Eastern Companies, 
than of the Brighton Company, on whose 
road such traffic would pass for a very short 
distance ; and if the South-Eastern Com- 
pany should avail themselves of their power 
to purchase the M erst ham portion, they 
might not run upon any part of it. Upon 
the Western Line, on the contrary, there 
are the following places :— Ewell ; Epsom, 
with its crowded races ; Leatherhead ; Dork- 
ing, placed in a neighbourhood of almost 
unrivelled attraction ; Horsham, the site of 
an important corn-market ; Henfield, Beed- 
ing, Steyning, and Shoreham. In addition 
to these towns actually upon the line, there 
are Arundal, Worthing, Chichester, Bognor, 
and Portsmouth, the traffic to which places 
must use the Western Line for at least 
twenty-eight miles ; and there is the inter- 
course between Brighton and Windsor, and 
Oxford through Horsham, which also must 
use the Western Line for twenty miles. 
Taking all these circumstances into account, 
I am convinced that a Western line would 
have a very large intermediate and ulterior 
traffic, of which the Direct Line will he 



Hill has been increased from 850 yards to 1,700 
vanls ; but I have nothing before me to show 
whether any or what alteratious are to be made in 
the elopes. 



I shall conclude by stating, that in giving 
my consideration to a Brighton railway, it 
has always appeared to me that it was es- 
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sential in justice to the shareholders, that 
the line should be so designed as to embrace 
as much collateral and ulterior traffic as 
possible ; and that as Brighton, in common 
with other watering-places, owes its present 
importance mainly to fashion, every security 
ought to be taken that the line should be as 
much as possible removed from the risk of 
caprice. For this purpose I have uniformly 
recommended the Western Liue ; and when 
I consider the local and lateral advantages 
which it will possess, and the importance of 
the districts that it will accommodate, I 
cannot but think that it will at no very 
distant time be executed ; and whenever it 
is, I am of opinion that the cheapness of its 
construction, together with its local advan- 
tages, will enable it to carry the Brighton 
traffic on terms which would be ruinous to 
the Direct Line. 

For these reasons, gentlemen, I adhere to 
the opinion which I gave long since, and at 
a period when I might fairly be considered 
to be unembarrassed by prejudice: I have 
now carefully reconsidered that opinion, and 
I am more than ever convinced that the 
Western is the only line which with safety 
to the subscribers, can be adopted. 
I am, Gentlemen, 

Yonrs very faithfully, 

Robert Stephenson. 

Great George-street, Wesminster. 
August 15, 1*37 



Instantaneous artificial Congelation. —In freezing 
water by the vaporization of Ilydric, commonly 
called Sulphuric, Ether, there is much labour in 
pumping, and the etherial vapour condensing in the 
pump, disqualifies it for nice experiments until 
cleansed. Dr. Hare finds that the interposition of 
sulphuric acid lessens the requisite labour, and pro- 
torts the pump. By means of a globe or bottle with 
two tubuhire, and a glass funnel with a cock, the 
arid being in the globe, the water in a retort, and 
the ether in a funnel, while the two former are ex- 
hausted, on allowing the ether to descend upon the 
water, the congelation of this liquid is instantaneous. 

Process for Ink tigroid of Free Arid.— Writing ink 
is usually constituted of the tanno-gallate of iron 
and a portion of sulphuric acid which had existed in 
the copperas, or sulphate of iron employed as one of 
its ingredients, the tanno-gallate being suspended 
and the acid dissolved in the water. This free acid- 
is injurious to Iron pens. Dr. Hare has observed 
that when an infusion of gulls is kept over finery 
cinder till saturated, it forms a beautiful ink, in 
which of course there is no free acid. This ink is 
rather more prone to precipitate than that made 
with sulphate of iron, and this propensity is not 
counteracted by the addition of gum arable. But, 



on the other hand, it has the advautage of 

easily suspended again by agitation, not forming any 
concrete matter insnsceptlble, like common ink 
grounds, of that distribution in water, which is ne- 
cessary to good ink. The tanno-gallate of iron when 
obtained from n filtered infusion of gnlls and finery 
cinder, as above desoril»ed, on being evaporated^ to 
the consistency of thick molasses, gum arabic in due 
proportion having been previously added, forma a 
pigment which might, it is conceived, supersede 
India ink. When completely dried it glisteus like 

jet. 



Antisej)tirs.—U is because salt is the i 
able preservative of meat that it is used for this 
puspose, and by no means because it is the most 
effectual. According to the experiments of Sir John 
Pringle, it is the most feeble of all the substances 
tried by him. Saltpetre he found to possess no less 
thun four times the preservative power of salt : on 
this account, and on account of the property which 
saltpetre possesses of giving a' pleasing redness to 
beef, it is always an ingredient in the brine with 
which meat is preserved. Some suppose, however, 
that it has also the effect of hardening, the fibre. 
Some other experiments of Sir John Pringle are 
more curious than useful ; they add nothing to our 
means of preserving llesh, on account of the dis- 
agreeable taste of tho substances employed- Thus 
sulphate of potash had twice the preservative power 
of common salt ; sal-ammoniac three times; carbon- 
ate of ammonia, or of potash, four times; borax 
twelve times ; succinic acid twenty times; and alsin 
no less than thirty times. Perhaps some practical 
hints may be derived from the lu«t- mentioned fact. 
Of all the antiseptics trietf, he found caDiOaule- 
flowers to be most powerful in its effects \ JMfjL on 
account of their hitter taste, we may add the least 
useful. He estimates the preservative pnutfaj^a be 
ISO times greater than " 
that meat in which t 
taken place, wns restor 
remained sound for u year after. Camphor t 
to have 300 times the power of salt.— Donoran't 
Domestic Economy. 



s t lie preservative power «o if 
n that of salt. Nay, he fcun-t 
tho putrefactive process-nod 

;<»red by camomile, and that it 



in Prussia.— A letter from Berlin, of 
the 30th ult., has the following passage :— Amidst 
the present commercial crisis which paralysis every 
branch of business, and inspires general mistrust, 
railroads ure still the subject of vast speculation. 
The shares of companies founded here arc rising, 
and those in railroads which have not yet received 
the sanction of government, the Frankfort and 
Halle, for instance, are at premium of from 8 to 10 
per cent. The Breslau shares have risen 1J per 
cent.— Berlin Gazette. 

Mr. Weather Prediction Murphy. — Again ' In a 
letter to the Times of Thursday lust, Mr. Murphy 
predicts that the autumnal equinox will " set in 
upon the 13th inst., and continue during the two 
following days," and, M that from the absence of 
these storms last spring, they are the more likely 
to be violent." Mr. It. says, nothing, however, of 
the whereabouts. Does he mean, as in a former in- 
stance, to include the whole globe in his calcula- 
tions ? 

Nautilus.— With pleasure. He will be bo good as 
direct his bookseller to make the necessary appllca- 



Erratum.— In the Cambridge Student's astrono- 
mical question, p. 366, for " periodic revolution," 
read " synodic revolution" 
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urx kmmon'r patent improved 

SINGLE RAIL, RAIL-ROAD. 

' From the Patentee's Specification in tbe Franklin 
Journal for June). 

The general construction of the single 
rail which I use is the same with that 
for which letters patent were obtained 
by a certain Henry R. Palmer, in Eng- 
land, in the year 1821. This single rail 
is elevated upon posts set in the ground, 
the rail being secured on the tops of the 
posts, and covered with an iron plate on 
its upper side. The strength of the rail 
must oe such as to sustain the load 
which is to bear upon it, and this will be 
governed by the distance of the posts 
apart which support it. 

The accompanying perspective drawing 
fig. 1, represents the rail, supported upon 
posts, and covered by the iron rail plate. 
The posts may sometimes be mortised 
into a ground sill, but as ground is 
generally uneven, and as this mode of 
constructing railroads is intended to ob- 
viate the necessity, in the greater num- 
ber of cases, of excavating and embank- 
ing, by giving the posts the proper 
length to reach the level of the rail, a 
horizontal ground sill can rarely be used ; 
and it is desirable to be able to fix these 
posts firmly at their lower ends, by means 
which shall be adapted to uneven ground, 
be efficient without being costly, and be 
well calculated to keep the posts in a 
vertical position, and allow of their ad- 
justment when necessary. To effect this 
I take trunks of trees, from which I hew 
off a portion of one side, so that they will 
lie along against the posts, as shown in the 
transverse view, fig. 2, at F. These logs 
may be buried partially, or wholly, in the 
ground, and they must be bound to- 
gether by bolts, or cross ties, in any 
convenient way. Between the vertical 
posts and the above named logs I insert 
wedges H, H, by the driving of which 
the posts may be, at any time, firmly 
fixed in a vertical position, and regulated 
as may be desired. When the vertical 
posts arc of considerable length, lateral 
braces must be used, and these may rise 
from cross sills which rest upon the 
trees or logs, and which may serve at the 
same time as cross ties to those logs. 

Where it has been proposed to use a 
single rail, such as I have described, it 
has also been intended to construct a 
car, or carriage consisting of two parts 
to be suspended from the rail, one part 



on each side thereof with wheels 
between them, near their tops to bear 
upon the rail, in a manner analogous to 
that shown in the transverse view.where 
1 1 are the two parts of the car, or car- 
riage, and J one of the running wheels. 
The main improvement which I have 
made in this part, consists in the em- 
ployment of guide rails K K, which run 
along on each side of the posts, to which 
they are firmly fixed. These may ordi- 
nanly be placed about three feet below the 
top of the rail, and opposite to them ; 
upon each section of tne car, or car- 
nage, I place friction rollers, or wheels 
L L ; which generally run free of the 
guide rails, but come into contact there- 
with, when, from any cause, the car- 
riage leans more towards the rail on one 
side than on the other. Other modes of 
fixing guide rails and friction rollers 
may be devised, which will be substan- 
tially the same in operation as that 
above described ; as, for example, there 
may be an edged rail running along, 
under one section of the car, or carriage, 
supported by arms from the vertical 
posts, and two friction rollers attached 
to the under side of the section of the 
car, or carriage, may bear, one on each 
side of suoh edge rail or plank. Such a 

Elan, however, would not, in my opinion, 
e eaually good with that first described, 
and I give it therefore, merely as an ex- 
emplification of one variation of my plan. 
The turn-outs which I intended to use 
resemble those described by the before- 
named Palmer, and I do not, therefore, 
claim anything new in this part of the 
structure. But what I do claim as of my 
invention, is the manner herein de- 
scribed of fixing and regulating the ver- 
tical posts by means of logs placed in 
the ground alon£ their lower ends, with 
wedges to be driven in between the logs 
and the posts. I also claim the employ- 
ment of guide rails and friction wheels 
in a single rail rail-road placed in the 
manner, and for the purpose described, 
whether the same be effected precisely 
in the way herein set forth, or in any 
other analogous thereto, and producing 
a like result. 



MR. COAD'8 PLAN FOR CONSUMING 
SMOKE. 

Sir, — Having perused a paper in your 
Magazine of the 2nd inst, on '^Mr. 
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Coad's plan for consuming smoke," and 
knowing your love of truth and accuracy, 
I am sure that any remarks will find a 
ready insertion in yourjjages which may 
elucidate matters of so great importance as 
the consumption of smoko from steam 
engine and other furnaces, and thereby 
effecting a considerable saving of fuel, 
and getting rid of a great public nuisance. 

I have 6ome knowledge of Mr. Coad's 
plan, and wish to show how widely 
the statements in the paper alluded to, 
differ from those made in the specifica- 
tion of that gentleman's patent. It is 
stated, that " a current of hot air is 
thus thrown into the flame at every point 
where the smoke begins to be formed." 
Now, this is perfectly at variance with 
the specification, in which he states that 
he effects his object, " by means of cur- 
rents of fresh atmospheric air; and in- 
troducing the same below the boiler at 
or near the bridge of the furnace for the 
purposeof consumingthe smoke." Again, 
ne says, " my invention consists in ab- 
stracting the waste heat or caloric, from 
the vapours escaping up the flues or 
chimney by means of currents of fresh 
atmospheric air, made to pass through 
pipes or chambers placed in, or in con- 
nexion with such flues or chambers, and 
directing the said fresh atmospheric air 
so heated, and obtained, on to the unin- 
flamed smoke or gases arising from the 
combustion of the fuel at or near the 
situation of the bridge of the furnace, for 
the purpose of promoting a more perfect 
combustion of the smoke and in flam- 
able vapours at that point of its egress" 

Further, in descnbing the apparatus, 
he says, " the lower extremities of the 
said pipes lead into a larger tube H II, 
which forms a passage to the bridge N, 
and there terminates in a long slot or 
opening, or a series of small openings 
at, or near the top of the bridge," and 
at the conclusion of the specification, 
he states that the heated air "is dis- 
charged at the bridge of the furnace for 
the purpose of inflaming the smoke as 
" herein before mentioned." Now I beg 
to say, that from the foregoing extracts 
from Mr. Coad's specification, it is quite 
clear that the statement in the paper in 
question in your last Magazine, that by 
Mr. Coad's invention, " a current of hot 
air is thus thrown into the flame at every 
point where the smoke begins to be 

formed," is incorrect, for bis plan ia to 



throw it in at the bridge of the furnace, 
and of course, after the flame has been 
formed and is passing away from the fire 
into the chimney. 

I beg also to call your attention to 
the description of his apparatus in the 
article inferred to, which runs thus: 
— " An apparatus consisting of a series 
of small tubes, or chambers, so con- 
structed as to expose a large surface to 
the action of the heat, is placed in the 
lower part of the chimney beyond the 
boiler, one end of the series communi- 
cates by an open orifice with the exter- 
nal air, while the other opens into a slot 
in the bridge of the furnace." Now, the 
inspection of the specification will show 
that all Mr. Coad s variations of appa- 
ratus are the very reverse of what is nere 
described, and consist of tortuous, or up 
and down system of pipes through which 
air can only be thrust by a forcing or 
blowing apparatus, to which he indeed 
resorts, and which he describes. 

Now let any practical scientific man 
examine Mr. Coad's specification, and re- 
flect on all these tortuous systems of pipes, 
which, in his drawings he points out, 
and on the sending in of the air at the 
bridge of the furnace, and of course be- 
yond the fire where the smoke is gene- 
rated, and I am sure they will see that 
the whole is a theoretical scheme which 
never has been, nor ever can, by any of 
the arrangements of apparatus which he 
has described, be reduced to practice; 
and further, it is obvious from tne state- 
ment that "a current of hot air is thrown 
into the flame at every point where the 
smoke begins to be formed," that Mr. 
Coad is become aware that air ought to 
be so thrown into the flame at the mo- 
ment the inflammable gases are gene- 
rated, to produce the combustion of the 
6moke, and not to be thrown into a mix- 
ture of smoke with carbonic acid, and 
other inflammable gases which is al- 
ways to be found at the bridges of fur- 
naces. 

Your obedient servant, 

Playfair. 

September 9, 1837 . 

AUTHORITIES P0R A RESISTING ETHE- 
RIAL MEDIUM; REPLY OF M It. THORN K 
TO THE " COUNTRY TEACHER." 

Sir, — The "Country Teacher" accuses 
me of being a gooa disseminator of 

fudge, and derates a long paragraph o£ y Google 
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your valuable Magazine to an accusation 
of this kind by way of argument. He 
then gives a quotation of one of my 
former letters, which he t>ays reads very 
well, but there is one very grievious 
fault, which is, that it does not contain 
one word of truth ; and challenges me to 
produce one single writer for the last 
fifty-two years back who has promulgated 
such false (as he calls them) principles. 

If the " Country Teacher" will turn 
to the Treatise of Astronomy hy Sir J. 
Herschell, which forms one of the series 
of Dr. Lardner's Cabinet Cyclopaedia, he 
will find at page 309, his (Sir J. H.'s) 
opinions on this Subject; he says, when 
speaking of Encke's comet, that, ** on 
comparing the intervals between the suc- 
cessive perihelion passages of this comet 
(Encke's), after allowing in the most cure- 
ml manner for all the disturbances due 
to the actions of the planets, a very sin- 
gular fact has come to light, viz. : that 
the periods are constantly diminishing ; 
or in other words, that the mean distance 
from the sun, or the major axis of the 
ellipse is dwindling by slow, but regular 
degrees ; this is evidently the effect which 
would be produced by a resistance ex- 
perienced by the comet from a very rare 
etherial medium pervading the regions 
in which it moves t for such resistance, 
by diminishing its actual velocity, would 
diminish also its centrifugal force, and 
thus give the sun more power over it to 
draw it nearer. Accordingly, (no other 
mode of accounting for the phenomena 
in question appearing,) this is the solu- 
tion proposed by Encke, and generally 
received. It will, therefore, probably fall 
ultimately into the sun, should it not first 
be dissipated altogether, — a thing no 
way improbable when the lightness of 
its materials is considered, and which 
seems authorised by the observed fact, of 
its having been less and less conspicuous 
at each reappearance." And, again, a 
note on the following page says, " should 
calculation establish trie fact of a resist- 
ance experienced also by this (Biela's) 
comet the subject of periodical comets 
„ will assume an extraordinary degree of 
interest. It cannot be doubted that many 
more will be discovered, and by their re- 
sistance, Questions will come to be de- 
cided, sucn as the following : — What is 
the law of density of the resisting me- 
dium which surrounds the sun ? Is it 
in rest or in motion? If the latter, in 



what direction does it move ? Circularly 
round the sun or traversing space ? If 
circularly, in what plane ? It is obvious 
that a circular or vorticose motion of the 
ether would accelerate some comets, and 
retard others, according as their revolu- 
tion was relative to such motion, direct 
or retrograde. Supposing the neigh- 
bourhood of the sun to be filled with a 
material fluid, it is not conceivable that 
the circulation of the planets in it for 
ages, should not have impressed upon it 
some degree of rotation in their own di- 
rection. And this may preserve them 
from the effects of accumulated resist- 
ance." And in the next page, 311, Sir 
John again says, when speaking with 
respect to the change of dimensions of 
the comet of Encke, as it approaches to, 
or recedes from the sun:— "M. Valz, 
who, among others, noticed this fact, has 
accounted for it by supposing a real 
compression or condensation of volume, 
owing to the pressure of etherial medium 
growing more dense in the sun*s neigh- 
bourhood." May I also be allowed to re- 
iterate the words of M. De la Beche in his 
ReseavchesinTheoritical Geology whenhe 
says that recent astronomical researches 
have rendered it extremely probable that 
the planets move through a resisting me- 
dium. Assuming this to be true, it follows 
that all such bodies, with their attendant 
satellites must eventually fall into the sun ; 
and consequently, there is no real sta- 
bility in the solar system, it being one 
of constant, though quiet and long-con- 
tinued change. 

Now Sir, after these full and fair ex- 
tracts, I would ask your readers, whether 
the words I made use of were not cor- 
rect, that the theory of a resisting me- 
dium is generally received? The ex- 
tracts show that it was proposed by 
Encke, received by Sir John Herschell, 
made use of in argument by M. De la 
Beche, and as Sir John Herschell says, 
generally received. 

Yours respectfully, 

Joshua Thorns. 

London, September 9, 1837. 

MR. UTTtNG's ASTRONOMICAL TABLES. 
TO A SCOTCH DOMINI B. 

Sir, — When I sent my remarks on 
your paper (vol. xxvii, p. 224), I had 
not then seen your last letter, (vol. xxvii, 
p. 214), as I take the Mechanics 9 Maga- 
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zine in monthly parts. I do not, how- 
ever, consider it necessary to enter into 
a confutation of all your solutions, as 
your principles of calculation are the 
same in your last letter as in the one 
which precedes it, and which I have 
proved to be erroneous. 

At page iGo, vol. xxvi, you say, " but 
I will ask Mr. Utting from what autho- 
rity has he deduced the periodic times 
of the planets given in his first table ; for 
I find that none of them agree with the 
best modern discoveries; the periodic 
time of the earth is very nearly true, 
but of the others, some are minutes 
wrong, some hours, some days, yea, 
even months wrong." 

Now, I have before stated, that the 
greatest difference, which is in the pe- 
riodic time of the planet Uranus, is little 
more than five hours (instead of months!) 
as computed from the periodic times 
#iven by Sir John Herschell in his 
Treatise on Astronomy, the accuracy of 
which you acknowledge, thus : — " I have 
never seen Sir John HerschelTs Astro- 
nomy, but I have no doubt that the 
mean siderial periods of the planets are 
all, as far as is known, correctly given ;" 
(vol. xxvii, p. 214); whence it follows, by 
your own admission, that the periods 
which you gave (vol. xxvi, p. 46 1 ) were 
erroneous ; for that they cannot both be 
correct is very evident. So much for 
your knowledge of the best modern dis- 
coveries ! 

You then proceed, " but I will in- 
form Mr. Utting, that had I been dis- 
posed to calculate the grand period of 
conjunction of all the planets, I never 
would have put myself to the trouble of 
converting the mean time of the siderial 
revolutions into mean tropical periods ; 
I should have at once converted the 
mean siderial revolutions into mean sy- 
nodical periods," &c. 

But let me ask you, how would you 
have obtained the siderial periods of the 
planets in the first instance ? You here 
betray your ignorance of the subject you 
attempt to elucidate. The periodic 
times of the planets are obtained from 
observations of their transits relative 
to the fixed stars, made during a con- 
siderable period of time ; from which 
their motions in longitude are obtained, 
and thence their secular motions, side- 
rial, tropical, anomalistical, and synodic 



periods : any one of which is found with 
nearly as much ease as another, the 
secular motions of the earth's perihelion 
and equinoxial points being given. 

You next attempt to convict me by 
the application of your well-known as- 
tronomical theorems ; but as I have 
before proved, that the error origi- 
nates in your reductions and transfor- 
mations, it is quite unnecessary for me 
to enter into your arithmetical opera- 
tions. Or otherwise how could you ex- 
pect that, after reducing the moon's pe- 
riods from hours, minutes, &c. to de- 
cimals of a day, you could obtain the 
earth's period therefrom correctly, it 
being twelve times greater than those of 
the moon from which you had to obtain 
it! (vol. xxvii, p. 147). My periods are 
given to four decimal places of a second. 
You have given yours to seven decimal 
places of a day only. 

My numbers are reduced to a deno- 
mination 86400 times lower than yours ; 
consequently, your decimals ought to have 
extended to nine or ten places instead of 
seven. For example, take the moon's 
period =» 29 days 12 hours 44 minutes 
2.8547 seconds, which, reduced to days 
and seconds will be as follows : — 
Viz: 29 days 45842 sec. 8547 decimals. 
By your own reduction (vol. xxvii, page 
147) : 29 days 5305886 decimals. 

Thus, you see that vou are two deci- 
mal places deficient. Now if two num- 
bers are given, with their difference, to 
find a fourth, you must at least have 
three more, or ten decimal places, if you 
expect your results to agree with mine ; 
wliich almost any school-boy could have 
told you. 

Again, page 216, you say, " In short, 
Mr. Utting has confounded tropical pe- 
riods with periodical revolutions," &c. 

Now, Sir, I beg to state that Mr. Ut- 
ting has done no such thing. My pe- 
riods are designated by their proper ap- 
pellations, and are in reality such as I 
have described them. 

You are pleased to call them (/. c. the 
siderial periods) periodical periods, whic h 
is an improper designation. Are not 
tropical, anomalistical, and synodic pe- 
riods, periodical periods also ? 

I trust, Sir, I have now fully confuted 
your attempts to prove the inaccuracy of 
my tables. Your objections have had a 
tendency to establish their correctness, 
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rather than the contrary. In conclusion, 
I recommend you to make yourself more 
perfect in the principles of arithmetic, 
before you again assume the office of 
critic ; as all that you have hitherto ad- 
vanced in opposition to my period of 
conjunction, has been a tissue of misre- 
presentation, and erroneous calculations. 
I am, Sir, yours, &c. 

J. Utting. 

Lynn Retrii, September 6, 1837. 

P.S. — What I advanced in opposition 
to the two results of Professor Struve, 
being independent of each other I still 
maintain, but I beg to observe, that I do 
not, nor ever did, assert him to be an 
impostor. I know not where the misre- 
presentation originated. You may be the 
author of the notice in the journal re- 
ferred to, for what I know to the con- 
trary, as you seem to have a fellow feel- 
ing for its author. 

Since writing the above, I have been 
doubtful whether your erroneous calcula- 
tions were wilful or made through ig- 
norance. I, however, pledge myself to 
confute every calculation you have made, 
which differs from my results, if re- 
quired, provided you affix your name to 
your next letter. 

THE GIRAFFES. 

Sir,— 'In the following remarks, I do 
not wish to disturb Mr. Kyan's patent, 
or ruffle his placidity, I only venture to 
doubt the questionable propriety of adopt- 
ing his process for the wood used in 
the construction of the enclosures of the 
animals in the Regent's Park Zoologi- 
cal Gardens, especially that of the Gt- 
raffes. These beautiful and delicate 
creatures are incessantly UeHng the pal- 
ing ; and though the quantity of cor- 
rosive sublimate may be insufficient to 
prove promptly fatal, yet I fear, it must 
seriously affect their health. Their con- 
stitutions are very different from those 
of " Solyman the sublimate eater." 

I applied the tip of my tongue to the 
wood, and feel fully satisfied of having 
detected its presence by the taste. 

I asked a question or two from the 
surly Cerberus who was stationed to 
watch them, and who growled forth any 
thing but a direct answer; indeed, he 
was too intent on reading a newspaper 
to attend either to the giraffes or to me. 



I have not yet seen the giraffes in the 
" Surrey Zoological Gardens," but I was 
considerably impressed with the differ- 
ence in their physiognomy, in comparing 
the present appearance of those in the 
Regent's Park, with what I had wit- 
nessed at the period of their introduc- 
tion into the Gardens. Their former 
sprightliness, and the cheerful lustre of 
their now tearful eye, are gone. I had 
a few days before seen the beautiful 
specimens of the giraffe in the Jardin de 
Plantes at Paris, which in my opinion 
yields an additional proof. 

I again repeat, I fear they are not 
healthy. I would now simply put the 
question for the consideration of those 
more immediately interested, how far it 
is fairly attributable to the corrosive sub- 
limate, in which the timber has been 
steeped by Kyan's patent process ? 
I remain, Sir, 
Your very humble servant, 

J. Murray. 

London, September 7, 1837. 



STEAM NAVIGATION TO INDIA AND 
AMERICA. 

Sir,— In common with the rest of the 
readers of the Mechanics' Magazine, I 
have read with much interest the re- 
marks of your valuable correspondent, 
Mr. Bayley, on the subject of steam na- 
vigation to America, and am glad to 
find, that the opinion of a gentleman, 
whose authority, as a practical man 
ranks so high, is decidedly on the side of 
the practicability of the project. I believe 
he will carry such an immense majority 
with him, that even Dr. Lardner, the 
almost solitary croaker at the plan, would, 
now that he sees how closely the time 
approaches for a most vigorous attempt, 
or rather attempts, to carry it into exe- 
cution, would be glad to draw in his 
horns a little, and to have the world 
forget that he once denounced a voyage 
by steam to the United States as being 
about as feasible as a voyage to the 
moon ! He has, in fact, shown his con- 
sciousness of having gone too far in that 
too hasty declaration, by endeavouring 
to explain away the mam force of the 
expression ; but he still thinks it fitting 
and proper to do all that in him lies to 
throw a wet blanket on the scheme, and, 
by every means within his reach, to 
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thwart the hopes of its projectors, or at 
any rate, to frighten its less steadfast 
supporters. Luckily, none of the par- 
ties concerned seem to think it worth 
their while to take any notice of the 
worthy doctor's well-meant labours. 
With them, words are but wind! and 
they seem determined, either to show 
the fallacy of his objections by making 
the voyage while he is occupied in 
proving its utter impossibility, or to have 
the warrant of experience, as well as the 
dictum of a one-sided theorist, against 
them, ere they give up their well-ground- 
ed hopes of success. The refutation of 
the doctor might, perhaps, safely be left 
to time; but it is not by any means 
desirable that, because it is evident his 
croaking8 will not do so much mischief as 
they might have done, they should there- 
fore be allowed to go forth to the public 
unchallenged, and do what small harm 
they may. Mr. Bayley, therefore, has 
done " yeoman service to the cause,'* 
by showing up the hollowness of the 
foundation on which Dr. Lardner rests 
his argument against the plan, as he has 
so completely done in the Mechanics* 
Magazine, No. 733. 

I say, Dr. Lardner's argument, be- 
cause it is as notorious as the sun at 
noon-day, that the writer of the article 
on steam navigation in the Edinburgh 
Review, whose positions Mr. Bayley so 
satisfactorily demolishes, is neither more 
nor less than the learned doctor himself : 
so that the coincidence in opinion be- 
tween the two is a matter but little to 
be wondered at. By the way, I think 
the only writer who has yet stood for- 
ward in support of the doctor's views 
on the subject, happens to be this same 
critic of modern Athens : t. e. the ideas 
of Dr. Lardner, the lecturer, have been 
most warmly seconded, and enforced by 
that very impartial personage, Dr. Lard- 
ner, the reviewer! There is some ad- 
vantage, at any rate, in being not " two 
jjingle gentlemen rolled into one," but 
one learned doctor split into two. If 
nothing else, it insures a very striking 
similarity of opinion between the origi- 
nator of the argument and its supporter ! 

Dr. L. has appeared in yet another 
character, on benalf of his rash, but 
darling assertion; that of author of a 
pamphlet on Steam Communication with 
India, in the course of which he dwells 
at some length on the impossibility of 



steaming more than a certain distance 
in a certain time, and without stopping 
to take in coals. Unluckily, the very 
week in which this pamphlet appeared, 
the intelligence arrived that one of the 
East India Company's steamers, by the 
Cape of Good Hope had gone still fur- 
ther and still faster than the extremest 
limit fixed by the infallible doctor in his 
study, — and that, too, without his leave 
and license, first had and obtained ! If 
folks go on in this way, it is ten to one 
but the voyage direct to New York may 
be fairly steamed off by about the time 
the doctor has his next article on its 
folly ready for the press. The paper of 
Mr. Bayley, will, at least, prevent the 
readers of the Mechanics* Magazine from 
feeling the least surprise if this shocking 
event should actually take place. 

It is to be regretted that Dr. Lardner 
should persevere in his course with such 
obstinacy. He seems to think it a point 
of honour to maintain the entire correct- 
ness of his first adverse opinion, " come 
what come may" — albeit, such a spring 
of action is sadly unphilosophical. Ano- 
ther motive also appears to carry weight; 
the doctor, for some reason or other, is 
a thick-and-thin advocate of a grand 
central Irish railway, and is for aemo- 
lishing everything that in the least degree 
" stands in its light." Actuated by this 
motive, he desperately endeavours to 
persuade the good people of England, 
that it will be far better for them to land 
(themselves and goods) at Valentia Is- 
land, the western extremity of his native 
country, — travel per railway again to the 
eastern coast, — embark there once more, 
— disembark on the eastern shores of 
Wales, and mount a railroad again for 
their final destination, — than to be steam- 
ed off to that destination at once, without 
the trouble and expense of disembark- 
ing, loading, unloading, re-embarking, 
re-disembarking, re-loading at all 1 This 
trait in itself speaks volumes as to the 
dependence to be placed on the doc- 
tor's reasonings, when his feelings, of 
nationality even, stand in his way. 

I may as well observe, that the pam- 
phlet I have alluded to is well calculated, 
notwithstanding this incidental blemish, 
to further the cause of steam communi- 
cation with India by the Red Sea, al- 
though it contains scarcely anything in 
its favour that has not already been re- 
peatedly urged on the attention of Go- 
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vernment and the East India Company, 
two slow-moving bodies, that, it is now 
pretty certain, are at last about to stir in 
that long-agitated matter to some pur- 
pose. 

I remain, Sir, 

Very respectfully yours, 

H. 

Loitdota September C, 1837., 

MOW TO BFFACR " INDELIBLE MARK- 
ING INKS." 

Sir, — A friend of mine, Mr. J. Francis, 
of Brighton, on the 25th of last March, 
whilst experimenting on nitrate of silver, 
discovered a very ready and simple means 
of removing the stain of this salt, and 
consequently of all indelible marking inks, 
of which this salt constitutes the base. 
All that is necessary to be done to re- 
move the mark or stain of these inks 
from any article, is to immerse it in a 
little of the liq. amon. fortiss. of the 
chemists' shops. In about ten minutes 
the colour win be much faded, and in a 
few minutes more, it will totally have 
disappeared. 

Marking inks have acquired their 
fame, by no method having hitherto been 
applied to remove oxide of silver, with- 
out imjuring the fabric of the article : 
this oxide is produced by decomposition 
of the nitrate of silver, (after writing with 
the marking ink) either by application 
of heat, or by exposing it to the sun's 
rays. Liquid ammonia dissolves this 
oxide without leaving the slightest trace 
of its previous existence. 

Yours, &c. 

I. T. 

Nenr Sheffield, June 17, 1837. 

Query. — Would not the exhibition of 
liq. amon. gradually remove the dark 
colour produced on the skin of persons, 
by the internal administration of nitrate 
of silver ? — 

IMPROVEMENTS IN THB ROYAL 
OBSERVATORY, GREENWICH. 

Since the appointment of Professor 
Airy, as astronomer royal, various im- 
portant improvements in this establish- 
ment have been effected, or put in a 
course of accomplishment. 

In the first place, a large portion of the 
Royal Park has been enclosed, and annex- 
ed to the Observatory, for the purpose of 



magnetic observations; and there is every 
prospect, that such observations will be 
commenced in the course of the ensuing 
summer. 

The library, as Professor Airy found 
it, contained the germs of a most valua- 
ble astronomical and mathematical col- 
lection ; but almost every set of works 
continued in series was imperfect; and 
much was wanting in the modern works 
of continental astronomy. At the Pro- 
fessor's application, sums exceeding 2007. 
were placed at his disposal, by the Lords 
Commissioners of the Admiralty, for the 
completion of the library. Much has 
already been done ; and before long, it 
is expected that the library will be made, 
without any great expense, a most valua- 
ble and practically useful collection. Mr. 
Airy attaches great importance to this 
part of the institution, for the following 
reason: — The natural tendency, in an 
office so much pressed with routine- 
work, and with official business having 
no very close relation to science, is, to be 
degraded into a mere bureau of clerks ; 
and it is difficult even for the director to 
resist the contagion. The only antidote 
is, to place in the power of all, the means 
of acquaintance with the literature and 
the foreign systems of astronomy: to 
make the principal persons at least fami- 
liar with the speculations of ancient, and 
the theories of modern, times. It is only 
thus that the character of astronomer 
can be made to predominate over that of 
mere observer or mere calculator. 

The only changes which have been 
made in the instruments of the Observa- 
tory are the following : — The attachment 
of the telescope on Troughton's circle has 
been altered, the connexion being now 
eff ected by clamps similar to those u^ed 
on Jones's circle and on the Cambridge 
circle, instead of the grasp of the spokes 
by wliich the telescope had been held in 
the same position for several years. The 
acting part of the zenith tube has been 
completely remodelled. Micrometers 
have been placed in the microscopes for 
viewing the top and bottom of the 
plumbline : the original telescope-micro- 
meter has been discarded, and a new 
one mounted, requiring only a small 
range of screw, and liable to none of the 
flexures to which the old one was ex- 
posed. 

Mr. Airy having understood that Mr. 
Maclear, astronomer at the Cape of Good 
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Hope, had with great care ascertained 
the precise locality of the Abbe de la 
Caille'8 observatory, and had taken mea- 
sures for connecting, by triangulation, 
that spot with the new observatory, he 
ventured to suggest to the IiOrds Com- 
sioners of the Admiralty the propriety 
of enabling Mr. Maclear to verity the 
astronomical part of the measure of the 
arc of meridian if he should think fit ; 
and he pointed out Bradley's sector as 
an instrument which, with a change in 
its mounting, would be well adapted to 
this purpose, Their Lordships were 
pleased to direct that the necessary 
change should be made; and that instru- 
ment is now in the hands of Mr. Simms 
for repair and alteration. 

A valuable telescope of 6 J inches aper- 
ture has been presented to the Royal 
Observatory by the Rev. R. Sheep- 
shanks; and, with the approbation of 
the Board of Admiralty, Professor Airy 
has taken measures for mounting it 
equatoreally in the South Dome ; a situ- 
ation greatly preferable to those of the 
existing equatoreale. The artist em- 
ployed in constructing the mounting is 
Mr. Thomas Grubb, of Dublin. 

The observations of 1836, with the 
exception of some small matters relating 
to the eouatoreal observations and the 
solar eclipse, are entirely reduced and 
ready for press. Of the results, the fol- 
lowing are the most interesting. The 
circles exhibit precisely the same kind of 
discordance between determinations by 
direct vision and determinations by re- 
flection, which was formerly noticed by 
Mr. Pond, afterwards by Professor Airy, 
and more lately by Mr. Henderson and 
Mr. Maclear ; and its quantity is nearly 
the same. Correcting for this, and using 
Bezel's refractions, the Professor finds 
(from more than 1300 observations) that 
Mr. Pond's latitude requires to be dimi- 
nished by nearly one second. The ac- 
curate agreement of the results from 
stars in different zones seems to shew 
that Bessel's tables represent the Green- 
wich observations well. The discord- 
ance of the obliquities deduced from 
the two solstices is a very small fraction 
of a second. The right ascensions of 
the Nautical Almanac require to be 
diminished generally about 0* 13. The 
result of the reduced observations of » 
Lyra is not yet wholly investigated, but 
they appear to shew no signs of sensible 
parallax. 



Complaint, we find, is made of a want 
of hands to reduce the astronomical ob- 
servations made in a satisfactory manner; 
or, to speak more properly, of much of 
the tims of the present assistants being 
wasted upon business not strictly within 
their line of duty, namely, the daily 
comparison and official work relating to 
the government chronometers. Either, 
the establishment should be increased, or 
the charge of the chronometers transfer- 
red to some other department. 



MR. PlSTRUCCl's METHOD OF MEDAL- 
STRIKING, NOT NEW. 

Sir,—I wish to offer a few remarks on 
an article which has gone the round of 
the papers, claiming for Mr. Pistrucci 
the merit of inventing a method of im- 
pressing dies with a cast punch from an 
original model, and thereby saving the 
time of the artist, and expense to the 
public. 

In the first place, the method was 
known and practised by my grandfather, 
as far as it was practicable, fifty years 
since ; and not only by him, but by his 
brother artists of the time. It was car- 
ried to its utmost extent in the coining 
of the old penny, at Matthew Bolton's 
mint, Soho, near Birmingham, . in 1797, 
and has been continually used by medal- 
ists in general from that period. How 
Pistrucci could have strained his modesty 
so far as to claim the plan he details, in 
the face of British artists, as an original 
invention, I am at a loss to account for. 
He says, a cast is obtained in cast iron 
as perlect as possible ; but is quite silent 
as to the means of procuring tnis perfect 
cast (in fact, as perfect as the hubs taken 
from the original dies, as used in the 
mint, which hubs are as perfect as the 
coin, and are transferred to the money 
dies, so as to give little or no trouble to 
the engraver) ; he should tell the public 
how they are founded ; why does he not 
do so ? Why, because he knows it to be 
utterly impossible to cast any metal hard 
enough for the purpose in sand or loam, 
or any other composition. 

Bm% admitting for a moment the prac- 
ticability of the process, will he persist to 
tell the real professors of the art, that a 
heated die will only want polishing on 
the surface ? He knows, if he has yet 
learned what every apprentice should 
know the first year of his time, that a 
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heated die will scale, and that this scale 
must he removed by acid, which leaves 
the pure steel in a very imperfect state ; 
so much so, that an expert engraver 
would rather do a die in the usual way 
twice over: and again, with regard to 
his expecting to put these cast iron hubs 
into soft steel cold, I tell him his hopes 
are vain. It is really too bad for this 
foreign cameo-sculptor to pilfer from 



native workmen a little knowledge, and 
then attempt to deceive the public by 
claiming it as his own. 

Being a subscriber to your Magazine 
from its first number, and never having 
troubled you with a line before, I beg 
your insertion of the foregoing. 
Yours, &c. 

John Baddeley. 

63, Compton-itreet, ClerkenwelU 



AUXILIARY RULES P0R WORKING NAUTICUs's ASTRONOMICAL QUESTION. 

Sir, — In order to render the formula, which the ambiguity of the combination, 
and example, furnished by me at page sin. (x + V), forming the arc ar, and that 
212 more complete, I beg to add the of (a^-r-s 3 ), forming the hour angle, may 
two following snort rules, by the aid of be avoided. 

For the first { + } when A. { > } 90° (vice wrw when the polar dis. exceeds 90°). 

For the second { + } when A { < } md Mimuth " north ' 
I — when the azimuth is south. 

I hope the method will now be intelli- shewing an error in his clock of 4- 4*. 
gible, without there being a necessity for The method to be deduced from the 

occupying your space by putting the equations quoted by Nauticus from Dr. 

rule into words j and I trust that Nau- Tiarks, is scarcely worth the trouble of 

ticus will find no difficulty in working solving. As Nauticus, however, seems 

the question last proposed by himself at to wish very much to have it done, I am 

page 266. He will find that the side- happy in obliging him. 
rial time of observation was 17 h I7 m 21 5 , 

Let | l=* co. lat. J D =- polar dis. of lower star | d = that of the upper | A, or a = 
diff. in R A. | x = the hour angle. 

Sin, (x -f a) sin. x _ sin. a 
tan. d. tan D tan./ 
And let (tan. d. tan. /.) = m. (tan D. tan. I) =» n. (tan. d. tan. J. sin. a.) «= p. 

.* . m. sin. (a?-r*o) — n. sin. x. ■= p. 
by expansion— m. (sin. r. cos. a. 4- cos. x. sin. a.) — n. sin. «. 
(m. cos. a — n) sin. x. + m. cos. a. cos. x.**p. 

m. sin, a. cos, x. p. 
bin. n. + ^ cogi fl _ f?> - , n> C08> 



m. sin. a. 

Let ■ ■ _ „ -tan. 9. 
m. cos. 



.2. Sin. a?+tan. cos. ».« a rr-rr - 

771. COS. 



or, sin, x. cos. 0 -f cos. x. sin. 0 = ' m CQi . 
.:. Sin. (ar. + fi) 



m. cos. 



Whence the formula is derived as follows :— 

m. sin. a. 



Sin. (X.+&) = Jf'-J I Tan ' 9 
_ m. cos. a — n. | 



m. cos. a — n. 



In words, it gives the following rule, to., n., and p. retaining the 
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To log. sin A/add log. ro, and find the nat. number of the sum ; from which sub- 
tract the nat. number of log. n ; find the log. of the remainder, and call its arithmet- 
ical compt. s. 

To log. cosine A, add log. ro and 5 ; the sum is log. tan of arc 0. 
To log. cosine 9, add log. p and s ; the sum is log. sine of arc 
From which 6 being subtracted, x is found. 



Example. 

R. A. Polar Disc. 

1 July, 1837.— Stars Polaris ... 1 T 

Capella ... 5 4 39- 

A. . 60 . 53 . 45 Sin. . 9-941381 
D. . 44 . 10 . 27 Tan. . 9 987478 
d.. . 1 . 33 . 47 Tan. . 8.435960 



^;^;*£}Lat.51.;40,long. 38.20. 



Tan D. . 9- 987478 
Tan /: . . 9-898009 



Tan/.. 9.898009 
Tan d. . 8.435960 



Log. p. . . 8.364819 log. ro.. . 9 885487 log-». . 8.333969 



Log. ro. . . 9-885487 
Sin. A..,. 9.941381 

Log. s. .. . 0.453349 

Tan. .. f 0.280017 

Cos. . . I 9-667003 
0.453349 

Log. p. ..8.364819 



6 +a? . 178 . 14 . 55 Sine 8.485171 



9-885487 
Cosin. . 9-686993 



9-572480 Nat. numb.. . 373663 



0. . . 62 . 19 . 1 



8.333969 Nat. numb.. . 021576 
Log. ("9.546651 352087 

s. . . 1 0.453349 Arith. comp. 



x. 115 . 55 . 40 =7 h 43 m 42.7 t 

/ R. A. polaris 1.1.4 

■ 17' 1 17 m 21.3* sidereal time. 

Nauticus can now please himself. He than it really is ; but the necessity of 

will, however, I fancy, agree with me, converting logs, into natural numbers, 

that the method proposed at page 212 is and conversely, adds greatly to the trouble 

simpler, if not more concise, than this ; and risk of error. Indeed, if it were not 

there are, to be sure, many repetitions in for this consideration, there is another 

this method, which only require copying method, which would be shorter than 

down, and it therefore appears longer either of the others, viz. — 

D ^ 44 . 10 . 47 Cosec . . 0.058619 
d - 1 . 33 . 47 Cotan . . 0.012522 

A = 60 . 53 . 45 tan . . 8-435969 Nat. cotan. . 556690 Log. tan. 8.435960 

8.507101 Nat. numb. . 032144 Cotan /. . 0.101990 



0 18 . 49 • 35 Nat. tan. . . . 524546 Cosin 9. . 9-947221 



(4—0) 88 . 14 . 55 Cosine . . 8.485171 



x or A 115 . 55 . 40 « 7 . 42 . 42.7 
R.A.P. l. 1. 4 



17 • 17 • 21-3 sidereal time of observation. 
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I have neither lime nor space now to 
write out a rule for this last method; 
hut, if demanded, I shall introduce it 
into some future communication. 

It may now he expected that I should 
say sometliing about the assertion so 
confidently made by " O. N." of the im- 
possibility of such questions as the pre- 
sent ; but that writer has laid himself so 
hopelessly prostrate by his unhappy ex- 
hibition at page 246, that it would be 
merciless to be otherwise than brief m 
replying to him. His whole " investiga- 
tion" as he calls it, diagram and all, in- 
volves such inconceivable absurdity, that 
with any other signature than " O. N.," 
I should have pronounced it to be a 
hoax ; he thinks that he has satisfac- 
torily proved that the zenith distance of 
a star can be greater than its polar dis- 
tance, and the co-latitude, taken toge- 
ther; which never was, will, or could be 
the case under any circumstances what- 
ever ; and moreover, these three are por- 
tions of great circles which must always 
intersect, and consequently form a tri- 
angle ; save and except the instant when 
the star is on the meridian. But this is 
not all, for having taken the trouble to 
wade through " O. N.'s" demonstration, 
in order to discover the particular obfus- 
cation under which he labours, I find 
that he has, as usual, been manufactur- 
ing a iule for himself, or rather, an ana- 
logy that Napier never dreamed of. At 
page 246, col. 2d, line 16th, he has sub- 
stituted the sign + for — ; and this 
happens to make ali the difference, nor 
can it have been a blunder of the com- 
positor's making ; for, on it is based the 
whole structure of the " investigation." 

Now, after this, do not the remarks, 
with which he prefaces his letter, appear 
too ridiculous ? Wherein he talks of hav- 
ing in vain "warned" Nautilus of the 
impossibility of the question, &c, and 
how Nautilus was " undismayed " there- 
at ? And is it not too bad, that because 
one may sometimes loath the augean 
labour, of sifting through similar rub- 
bish, one must, months afterwards, be 
taunted with one's forbearance, as if what 
was unworthy of an answer must there- 
fore necessarily be unanswerable ? And 
then the compliments these worthies pay 
each other ! Not long since, a correspon- 
dent of yours discovered that " O. N." 
was an " able mathematician," and now, 



" O. N." " sends round the joke,*' by 
dubbing " S. W. S." an " able writer !" 

To Kinclaven, as he has withdrawn 
from the field, I shall say nothing ; the 
accusation of want of temper in an op- 
ponent is almost invariably made oy 
those who get the worst of an argument. 
I have never had, in these discussions, 
even an excuse to lose mine ; on the con- 
trary, I have been thoroughly amused 
throughout. 

I remain, Mr. Editor, yours, &c. 

Nautilus. 



PNEUMATIC BAROMETER. 

Sir, — In perusing the 699th Number 
of the Mechanics' Magazine, I was much 
struck with your correspondent, Mr. 
Ollivier's, ingenious suggestion of " A 
Pneumatic Watch Mainspring." Would 
not, however, such a motive force re- 
quire a corresponding regulating power 
to compensate for the changes in atmo- 
spheric pressure produced by meteoro- 
logical variations, or different altitudes ? 
But if no such regulating force were ap- 
plied, would not the " rate" of Mr. OHi- 
vier*8 proposed clock be a delicate and 
accurate measure of th§ mean atmo- 
spheric pressure during any period of 
days, weeks, or months? And might 
not the principle be still farther applied 
in the construction of an instrument 
more portable and less liable to derange- 
ment than the common mountain baro- 
meter? I scarcely know whether this 
be an original suggestion, or whether it 
deserves a place in your pages. 

Your constant subscriber, 

C. H. 



DWF.XPORT's KLKCTltO-MAGNBTlC 
ENGINK. 

(From the American Correspondence of the Horn, 
tag Herald). 

I di;l not write by the packet of the 16th, 
because I had made an appointment, for the 
next day, to go and see the eleetro -magnetic 
machines of Mr. Davenport, and which I 
considered well worthy to be the subject of 
a letter, provided there were any grounds 
for the vast expectations founded upon 
them, not only by the inventor and bis 
friends, but by every person who had exam- 
ined them, and heard the explanations of 
Mr. Davenport. Having seen them, I am 
free to confess that I cannot discover any 
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good reason why the power may not be ob- 
tained and employed in sufficient abundance 
for any machinery — why it should not su- 
persede steam, to which it is infinitely pre- 
ferable on the score of expense, and safety, 
and simplicity. I do not very clearly un- 
derstand the principle (something about 
changing the poles from positive to nega- 
tive, or from north to south), and vice versd, 
in rapid succession ; but this is of little 
consequence, as 1 shall be able to send yon, 
probably by the next packet, a pamphlet con- 
taining a full exposition, with illustrative en- 
gravings. Mr. Cook, who is associated with 
Mr. Davenport in the patent, is now en- 
gaged in preparing this pamphlet, and he 
lias promised me the first copy that is 
printed. They have patented their inven- 
tion in France aud England. 

Before I saw the machines, T had two 
doubts as to the more extended application 
of the power. One, whether the enlarge- 
ment of the apparatus would be attended by 
any very great increase of the power ; the 
other was founded upon what I supposed 
to be a necessity in the construction of the 
machine. I had understood that the re- 
volving wheel was formed of iron bars, upon 
which the coated wire was wrapped, or 
wound, in order to form the communication 
with the galvanic batteries, or cylinders of 
alternate zinc and copper; and that this 
wheel revolved within the periphery of a 
fixed circle, also magnetized, and having on 
its inner surface certain points at which the 
points or poles of attraction and repulsion 
were established. Somehow or other, I had 
formed the idea, that the space between the 
outer surface of the revolving wheel, and the 
inner surface of the fixed circle, was of ne- 
cessity exceedingly minute, so that in fact 
they did all but touch ; and I conceived that 
it would be impossible to construct large 
machinery with such nicety of adjustment 
as to effect and retain this close proximity, 
without the danger of coming into actual 
contact. But I find that the space between 
is ample to allow of any reasonable play ; 
even in the small machines, with the com- 
paratively trifling degree of power employed, 
it is full a quarter of an inch ; and with the 
increase of power, it may doubtless be en- 
larged. 

The last machine constructed by Mr. 
Davenport occupies a surface of about 18 
inches square, that is, 18 inches on each 
side, and consists merely of a platform, 
having upon it an iron circular frame, with 
an arch extending from side to side above 
it, a spindle in the centre playing in this 
arch at top and in a socket below, and on 
this spindle an incomplete wheel, formed of 
two cross pieces of iron, with segments of a 



circle at the four extremities. It is, in fact, 
a wheel, with four breaks in its periphery. 
Some hundreds of feet of isolated, or coated, 
copper wire arc wound around the cross 
pieces, and also round the fixed circular 
frame ; the connection with the galvanic 
batteries, which are three small cylinders, 
each consisting of six concentric tubes of 
zinc and copper, the outer one scarcely 
larger than a quart pot, is, as usual, by 
small rods of copper. The revolving wheel 
is six inches in diameter, and weighs about 
six pounds. Attached to the upright spin- 
dle is a small cog wheel, which may be 
made to work in other wheels, with axles, 
for the purpose of shewing how great a 
weight can be raised from the ground. 

With the three batteries acting on it, the 
revolution of the wheel was 1 ,000 times in a 
minute ; and these 1 ,000 revolutions raised 
a weight of 200 lbs. one foot. The first 
machine made by Mr. Davenport, which is 
much Bmallcr and has but one battery, raised 
but 24 lbs. He is confident that with a 
number of batteries, or one very large one 
— say as big as a barrel, there would be 
power enough to drive the largest machiuery, 
while the cost of construction would be re- 
duced to a fifth, or perhops a tenth, and 
that of attendance, fuel, &c, now forming 
so heavy an item in the expenses of steam- 
power, would be almost done away with. 
Half a barrel of blue vitriol, and a hogshead 
or two of water, would send a ship from 
New York to Liverpool? and no accident 
could possibly happen, beyond the breaking 
of some part of the machinery, which is so 
simple, that any damage could be repaired 
in half a day. Surely it is a great and vastly 
important discovery, and the wildest imagin- 
ation can hardly grasp the wonders in achiev- 
ing which it may, and doubtless will, become 
the instrument. 

TEMPORARY CAISSOON FOR STOPPING OUT 

WATER WHILE REPAIRING SEA-COCKS 

OF SI RAM-VESSELS. 

(From the Xantical Magazine.) 

The following description of a temporary 
caissoon, applied to II. M. steam-vessel Dec, 
for the purpose of excluding the water whilst 
one of the sea-cocks was ground in afresh, 
by Cora. W. Ramsay, R. M7, displays that 
ingenuity under difficulty, for which our sea- 
men are celebrated :-*** 

In describing a caisson that was used by 
H. M. steam- vessel Dee, under my com- 
mand at Port Royal, in the month of August, 
1835, the simplicity of the details are such, 
that it may perhaps be thought by some 
hardly worthy the attention of the readers of 
the Nautical ; but as all who may have to 
encounter a similar difficulty may not know 
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how easily it can be overcome, is a sufficient 
reason for giving them. It is necessary 
first to state, for the information of those 
who are not much acquainted with the fit- 
tings of e team-vessels, that there are several 
sea-cocks, which, when turned, admit the 
water through the bottom of the vessel for 
various well-known purposes. The most 
common plan is to have a pipe, which com- 
municates with the sea. About a foot from 
the outside of the vessel is the cock, upon 
which another pipe is fixed, which conveys 
the water to its destination. Now these 
cocks, by constant use, are liable to leak ; 
when this occurs, the water flows in a stream 
into the vessel, and the only remedy to be 
applied is to remove the cock, and what is 
technically called, grind it in afresh, and 
then replace it. This is, of course, effected 
without danger when the vessel is in dock, 
but it is evident, that if attempted when she 
is afloat, without some method of preventing 
the water rushing in, if the pipe inside can- 
not be stopped, which would be very doubt- 
ful, the vessel would fill with water. 

This being premised, it may be now stated 
that the sea-cock on the larboard side of 
H. M. steam- vessel Dee was found to be 
leaking very much. It was considered that 
taking off the cock, and trusting to being 
able to stop the pipe from inside would be 
dangerous, besides the difficulty, perhaps 
impossibility, of putting the cock on again 
when reground, with such a rush of water 
as it is evident would take place. As there 
are no locks at Port Royal, the only plun 
was to stop the aperture (by which the 
water enters the vessel) outside, until the 
necessary repairs were completed. 

The vessel was first given as great a heel 
as possible to starboard, by which the hole 
to be stopped was brought within four feet 
of the water's edge ; next, having procured 
several feet of two inch fir plank, a box was 
made which had three sides, and a bottom, 
of the following dimensions : the back was 
five feet deep by fgur broad, the sides three 
feet broad, the bottom of course extending 
from [the back to the ends of the sides. 
The way in which it was rendered water- 
tight was this : two folds of very thick fear- 
nought boiled in a mixture of tallow and 
tar, was placed between each joining of the 
planks, and the whole was kept together by 
the means of iron bolts, which were driven 
quite through. 

Now, it was necessary to obtain the exact 
curve of the vessel's bottom, that the sides 
of the caissoon might be cut to answer to 
it. This was effected by means of a long 
stripe of lead, which was forced during a 
calm against the vessel's bottom. The 
curve being thus obtained, the sides and 



bottom of the caissoon were cat to their 
proper shapes; small grooves were cnt in 
their edges, and four folds of fearnought, 
prepared as above, were nailed on. The 
nails were driven along the grooves, so that 
when the caisson came to be pressed against 
the vessel's bottom, there might be nothing 
to prevent a good fit. Two large cleats 
were then nailed upon the vessel's side, on 
the exact spot that the top of the caissoon 
would be, so that once forced down into its 
place, it could not rise again. As near the 
surface of the water as possible, two strong 
screw eye-bolts were fixed to the vessel's 
side, through which lashings were rove, and 
a tackle got all ready. 

The caissoon was now put over, forced 
down under the cleats mentioned above, the 
lashings encompassed it, which were hauled 
tight by the tackle, by which means the 
caissoon was forced against the vessel. A 
small pump that had been prepared before, 
was then placed in it, by the aid of which, 
and bailing, all the water was got out of the 
caissoon in about ten minutes, after which 
one man occasionally bailing kept it quite dry. 
Having this to work in, the aperture was soon 
secured, the cock taken off and ground afresh. 
When that was finished and put in again, 
the caissoon, which had been allowed to fill 
with water was pumped out, the lead and 
plank had been nailed on to keep the water 
out, of the ship was taken off, and the whole 
business was finished without the slightest 
stop, impediment, or difficulty, in about forty 
•eight hours. 




REMEDY FOR STEAM -BOAT ACCIDENTS. 

Sir, — The late serious steam-boat accident 
on the river Thames, I mean the encounter 
of the Monarch and the Apollo, appears to 
claim the attention of persons who have had 
opportunities of considering such things and 
of suggesting practical remedies. 

In the United States of America every 
steam-boat has the steersman placed so far 
forward in the vessel that he can readily 
distinguish, even at night, any vessel wliich 
is meeting him, or any boat or other ob- 
stacle which lies in his course. The utility 
of this method of steering any vessel moving 
so fast as a steam-boat in a crowded river, 
even in day-time, need scarcely be insisted 
upon. But when the darkness of night is 
superadded, its advantages become still more 
obvious, and the plan ought certainly be 
adopted in every boat navigating the river. 

In practice nothing can be more simple 
than the American mode of steering. The 
tiller is generally shipped abaft the rudder, 
in order to leave the quarter-deck quite free 
for the passengers. The tiller-ropes are 
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then led, through blocks, on the quarter, 
and along small trunks, to the foremost part 
of the vessel, where they are again rove 
through blocks, aud made to pass round the 
barrel of an ordinary steering-wheel, which 
being raised on a platform, to the height of 
10 or 12 feet above the deck, and not far 
from the bows of the ship, the helmsman 
can distinctly see ob'ects before him, and by 
the proper movements of the wheel really 
avoid them. 

It has been objected to this adaptation of 
the steering process that the weight and 
friction of the ropes would be so great that 
the proper degree of celerity of movement 
could not be commanded. But I have my- 
self often, and with the greatest ease, steered 
boats as large as any of ours on the Missis- 
sippi and elsewhere, and I know that in 
other respects there exists no technical dif- 
ficulties in the way of its universal adoption. 

It is well known to professionel men that 
only one person can steer a ship properly in 
an intricate navigation ; and even those who 
are not bred to the sea will understand that 
when a vessel going at the rate of many miles 
an hour is threading her way amongst shoals 
and boats, and numberless vessels, some 
meeting her, some crossing her, and some 
going in the same direction, there ought to 
be the most immediate communication be- 
tween the sense of sight which is to dis- 
tinguish these objects, the practised intellect 
which is to decide what is proper to be done, 
and the hand by which the regulating im- 
pulse is to be given to the guiding power. 
In other and plainer words, the helmsman 
ought to see what he is about, and not to 
act by the command of another. 

In America the pilot himself is always at 
the wheel, and being raised up in the man- 
ner I have described, in the bow of the ves- 
sel, he can distinguish every obstacle, and 
know at once how best to steer clear of it. 

With us the matter is very different. The 
helmsman is fixed in the worst position pos- 
sible, at the very sternmost part of the ves- 
sel, where he can see nothing — 1st, owing 
to the want of elevation ; 2d, to the inter- 
vention of the masts and the chimney ; 3d, 
to that of the crowds of passengers and 
their carriages and luggage; and, 4th, to 
his being at the whole length of the ship 
further from the object to be avoided. To 
remedy this inconvenience what is done by 
us ? The pilot stations himself on the top 
of one paddle-box, the captain on the other 
— both bad positions for seeing directly 
ahead. Only one of them ought to call out 
to the steersman what to do ; but, as the 
responsibility is shared by both, each of 
them does in practice interfere, as I have 
ofteen indeed heard contradictory orders 



given by them respectively, while the be- 
wildered helmsman knew not which way to 
turn the wheel. All this is bad enongh in 
day-time, but I need not say how the con- 
fusion is worse confounded when it is dark, 
and when it is blowing and raining, and 
when several men have to be stationed along 
the deck to pass the word, as it is called, 
from the pilot to the helmsman, especially 
when the noise and bustle amongst the pas- 
sengers hunting for their carpet-bags, in- 
crease the difficulty. My wonder accord- 
ingly has much more often been excited 
how these vessels get on at all, than that oc- 
sasional accidents should occur. 

I must add, that when the remedy is so 
simple, so cheap, and when it has been so 
extensively tried and found eriective, it is 
altogether inexcusable in those who have 
the power to regulate such things that this 
plan has not been universally adopted in our 
river boats. I have taken the liberty re- 
peatedly to endeavour by letters, by personal 
remonstrance, and by publications in the 
scientific journals of the day, to rouse the 
steam companies and captains to the im- 
portance of this point, but hitherto in vain. 
I venture now to hope that you will take 
it up, and assist me with your powerful pen 
In obliging those who have so many lives, 
and so much valuable property under their 
charge, to addpt at least one very obvious 
means of adding to the safety of their boats. 
It is indeed ridiculous to think, that while 
every method which ingenuity or skill can 
devise for adding to the speed, beauty, or 
comfort of these vessels, is at once eagerly 
adopted, a mode of securing their safety 
which ample experience has shown to be 
most efficacious should be treated with ne- 
glect. 

The only objection 1 have ever heard 
urged agaiust this plan of steering is, that 
when the vessel left the river and entered a 
rough sea, the steersman would be needlessly 
exposed in the bow, and that, in point of 
practice, he would be better if placed abaft, 
in the usual situation, than so far forward. 
In answer to this, it need only be said that 
nothing could be easier than to have another 
wheel and tiller ropes, fitted in the ordinary 
way, but the tiller not shipped till required, 
at which time the tiller used for the wheel in 
the bows might be unshipped or the ends - 
of the tiller ropes cast off. In short, I think 
you will take my word for it that, technically 
considered, nothing can be more simple than 
this device, which, by placing the whole 
power of guiding the steam -vessel in the 
hands of the pilot (or of a man who stands 
by his side), will not only essentially add to 
her safety, and that of all the other boats 
on the river, bat enable her speed to be 
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greatly accelerated without incurring nearly 
so much risk as at present. 

I shall only further remark, that I can- 
not help thinking that when lives are lost, 
or property destroyed on these occasions, a 
very serious responsibility falls on those 
who, having the means in their hands, stop 
short in the outit of their vessels, in apply- 
ing those methods of security which they, or 
those who have attended to the subject, 
know to be highly conducive to that object. 

I remain your obedient humble servant, 

Basil Hall, Captain R. N. 
Dunylass, Sept. 0.— Timet. 

[A striking illustration of the evil conse- 
quences of the existing state of things,will be 
found in the evideuce given by the mate of 
the Monarch, who was at the wheel on the 
night of its collision with the Apollo, at a 
late imjuest o 1 the body of one of the suf- 
ferers. He says, "his business was not to 
keep a look out, but to attend to the orders 
of the captain and pilot * *. It was his 
duty to obey the orders he received, and not 
to ask the reason of them*" — Ed. M. M.] 



N'OTKfl AND S'OTICKS. 

Bridge or Tunnel /rum Dover to Cutuis.—Mr. W. 
Coppett, nn English engineer, is now on his road to 
Paris to lay before the French government a project 
for constructing a passage to cross dryshod from 
Calais to Dover. He at Havre explained his plan 
to the public. Mr. Coppett asks of France only one 
milliard, aud as much from England. With this 
trifling sum, lie will make cones like those em- 
ployed at Cherbourg between fifty and sixty years 
ago. If the government does not approve of this 
system, he has in his pocket three or four others. 
For instance, he will make a tunnel under the sea 
from Dover to Caluis, introducing from one end to 
the other cast-iron pipes 18 feet in diameter. This 
lost mode of communication, according to Mr. Cop- 
pett, would cost only one milliard, to be paid in 
equal portions by both countries. — Daily Paper. 

Filtering Machine* and Infernal Machines. — A 
Frenchman, of the name of Alleume, has lately 
got into a pretty scrape by the ignorance of the 
Belgian police upon scientific matters. It ap- 
pears that he invented a machine for filtering and 
clarifying water, which he took with him from Paris 
to Brussels for the purpose of procuring a patent. 
The police, however, mistaking his filtering, for an 
Infernal machine, he was arrested and thrown into 
prison, as a conspirator either against the French 
or Belgian king. After a confinement of two months, 
he was acquitted, but interdicted from France, and 
ordered on board a vessel for England, where he ar- 
rived without money or friends. The Lord Mayor, 
to whom his case was made known, a few days ago, 
recommended him to represent bis case to King 
^Leopold, now in England. 



Pulverized Cork Bed*.— Will it be believed, that 
a mattrass made of this material, weighing only 
25 lbs., cannot be sunk by the weight of seven men ? 
And that one or two persous might float on it In the 
midst ot the ocean with as great security front 
drowning as if on board ship ? Vet such is the fact, 
ns demonstrated by experiment. The beds, cush- 
ions, flee, made of this material are more elastic, 
soft, and comfortable than those of the best hair, 
and never become matted. — AVic Era. 

The Circular Cut. — Most persons remember their 
surprise, when children, at the great length of thong 
supplied from a smalt piece of leather by the spiral, 
or, as it is technically called, " the circular cut." 
The wonder was worked up into a fuble, for Dido 
was said to have obtained the ground ou which 
Carthage stood, by lwrgaining for as much as a 
bull's hide would enclose, and tbeu cutting the hide 
into thongs, so as to take in a space far larger than 
the seller expected. This story has gone the round 
of the world. A friend of ours was informed in 
Persia, that the EngUsh obtained possesslou of 
Calcutta by the very same stratagem ; the Chinese 
tell the story of one of their emperors ; and thu 
North American Indians believe that this was 
of the countless artifices by which the white 
deceived their brethren. — Athenerum. 

Galvanic Telegraph. — The mode of making in- 
stantaneous communications by galvanic power has 
beeu put to the most decided test ou the Loudon 
and Birmingham Railway, under the directiou of 
Professor Whetstone hud Mr. Stephenson, the en- 
gineer. Four copper wires, acted upon nt each end 
of the line at pleasure, by the ageucy of very simple 
galvanic communicators, have been laid down on 
the line of the railroad to the exteut of 25 miles. 
They ore enclosed in a strong covering of hemp, 
and each termiuus is attached to a diagram, on 
which the twenty-four letters of the alphabet are 
engraved, in relative positions, with which the wires 
communicate, by the aid of moveable keys, and in- 
dicate the terms of the communication. The gen- 
tlemen to whom we have referred, we believe, are 
fully satisfied that communications to almost any 
extent may thus be made instantaneously by the 
agency of galvanism. — True Sun. 

Gigantic Road Scraper. — A machine has just been 
introduced for scraping macadamized roads, and is 
now in use in Hyde Park, where it appears to do its 
work much more effectually, and in much less time, 
than the large hoe hitherto used for this purpose. 
The main objections to it are its weight, and that it 
appears to be only applicable to roads in good order, 
having a perfectly even surface. — Morning Herald. 

Steam Navigation of the Jumna — India. — The 
Agra Ukhbar of February states, that a measure 
had been determined on by the supreme govern- 
ment, which was calculated to give impulse to the 
already fast advancing prosperity of Agra, aud the 
permanent steam navigation of the Jumna. With 
a view to that object, three iron steam -boats, of the 
utmost possible buoyancy, had been ordered from 
M aud est ay and Co., and would probably within a 
year be plying on the Jumna. It is added, that this, 
with the presence of the two boards now at Allaha- 
bad, and the influx of small capitalists, will give to 
Agra an European population, and activity unsur. 
" by those of any city in the Mofussll. Other 
for the improvement of local trade had 
submitted to the local 
the erection of wharfs, marking the 
Jumna, &c. 
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ETTRICK'S IMPROVED MARINER'S STEERING COMPASS. 

Fig. 1. 
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ettrick's improved mariner's 

STEERING COMPAS8. 

Sir, — It always appeared surprising to 
me that the needle of the mariner's ster- 
ing compass should be placed upon the 
card according to the cardinal points, 
whereby an error of many degrees, nay, 
some points, would be caused in the 
course of a vessel, if an allowance were 
not made for the magnetical variation 
by the commander, in laying down his 
course, or by the helmsman in steering ; 
the latter of which must be liable to 
serious errors, not only because the per- 
son at the helm in merchantmen is ge- 
nerally an extremely ignorant man, but 
also because the points do not fall in 
with the degrees. It was a long time 
before I could satisfy myself that it was 
the universal practice with nautical men 
to have their cards placed as here stated ; 
but upon inquiry, I find it general, not 
only in merchant vessels, but also in her 
Majesty's Nary; nor am I aware that it 
has been proposed to place them other- 
wise : probably the reason may be, that 
the variation is not stationary, and that 
it is not only altering annually, but is 
also different at different parts of the 
world, which would cause continual al- 
terations of the card in respect to the 
needle; and according to the present 
method of fixing, it would be impossible. 
I propose, therefore, either to cut two 
circular grooves the length of the ex- 
treme variations of the compass in the 
card near to the division upon the outer 
edge and concentric with it, and fasten 
the card upon the needle by two brass 
screws, so as to allow of a free adjust- 
ment, or else by two light brass clamps 
with screws as shown in fig. 1, which me- 
thod I prefer to the former one, because 
the card is not weakened by any holes. 

It may be remarked, that the card is 
very securely fastened upon the needle 
by screwing down the agate cap tight, 
and that the only use of the lead clenches 
as at present used, or the brass clamps 
which are proposed to be used in lieu 
thereof, are merely for keeping down the 
outer edge or divisions close upon the 
needle, which would otherwise rise up 
and cause great errors in reading off the 
decrees or points upon the card. This 
end is thoroughly accomplished by the 
clamps a cr* fig. 1, which are fasten- 
ed to the needle N N' by the two 
screws or clenches^ as shown at a in 
2. To draw the points C C of 



'eb's steering compass. 

the clamps upon the card x af in fig. 
1, there are two screws b 6', which may 
be turned by hand, and are inserted into 
the under side of the clamps, and press 
against the needle N N'. It can scarcely 
be objected to these clamps, that their 
weight will preclude their general in- 
troduction, wnen it is stated, that with 
the clamps, their tightening screws need 
not weigh more than one-twentieth part 
of the weight of the needle with its card 
and cap. It may now be stated, that it 
is not proposed to correct the whole va- 
riation of the compass by this addition 
of two clamps, but merely the annual 
one, and that the local variation would 
be much better done by moving the line 
of direction upon the compass-box, called 
the " Lubber's Point" by mariners ; which 
would answer the same purpose as mov- 
ing the needle. This can be effected 
in a very simple manner, by merely ap- 
plying a piece of sheet brass on the in- 
side of the brass compass-box, and put- 
ting another piece on the outside of it; 
the two being secured together by two 
sliding screws, which work freely in long 
slits or grooves made in the side of the 
box (fig. 3) parallel to the upper edge of 
it. The inner, or first-mentioned piece of 
sheet brass, has "Lubber's Point drawn 
upon it, and the outer piece of sheet brass, 
a line or Nonius engraved upon it, 
which, by applying close to a graduated 
segment of a circle of forty or fifty de- 
grees, admits of great accuracy in the 
adjustment of "Lubber's Point." In 
the steering compass card now described, 
there is no tangent screw for accurately 
adjusting the Nonius, though there would 
be very little di fficulty in ad d i ng one , which 
would be a considerable improvement; 
because the Nonius would be retained by 
it in the place where it was set, without 
any tightening of the nuts.* As stated 
before, I propose to place the needle 
upon the card according to the variation 
at some particular place of note, as 
Greenwich Observatory, and that as 
soon as the mariner finds any deviatiou 
from that variation, by his azimuth com- 
pass, then to correct it by the " Lubber's 
Point." As an additional weight has 
been laid upon the needle by this altera- 
tion, I thought that it might be possible 
to lighten it, and still retain the same 
quantity of directive power. It appear- 
ed to me, that as the magnetism does 

* Since this paper wa« written, a tang«nt screw 

Digitized by LjOO 



STEAM VOYAGE tJP THE NIGER. 



411 



not circulate from pole to pole as for- 
merly supposed, but is merely stationary 
at, or near, the ends or poles, that there 
could be no objection to the removal of 
psrt of the metal near the middle parts, 
only leaving sufficient near the poles, 
as three-fourths of an iuch, or one inch 
as shown in fig. 4. It must be remarked, 
that this form is highly objectionable, if 
the magnetic fluid is distributed in the 
needle, as supposed by some. The 
greatest objection that I conceive can be 
made to a removal of part of the metal, 
is the liability of the magnets having a 
multiplicity of poles ; but, by trial I do 
not find it to oe so, and therefore it 
ought not to militate against the intro- 
duction of such form. 

The metal might be removed from the 
middle parts of the needle, or from the 
outer edge, though probably it would be 
the best to take off equal quantities from 
both, as in fig. 5. 

Whilst I am speaking of the forms of 
compass needles, it may not be amiss to 
mention one with wires or rods, which 
would answer extremely well for the 
steering compass ; a b, and c d (fig. 6.), 
two steel wires passed through the brass 
cap x y, which is circular, as the present 
form, except the lower part of it, which 
is square, through which the steel rods 
are passed, and secured by screws, soft 
soder or otherwise. By this form, the 
rods are not pierced or damaged to form 
the centre of suspension. 

As it is desirable to do away with all 
possible sources of error to the mariner, 
I would suggest that an error might be 
committed by the helmsman in respect 
of the cardinal points, in reading ofltthe 
the course, and that this liability of error 
might be avoided by colouring the points 
upon the card after the following man- 
ner. Because the cardinal points have 
a more conspicuous appearance than the 
intermediate ones, north-west and north- 
east, south-west and south-east, I pro- 
pose to mark the latter in preference to 
the former, and I consider that yellow, 
brown, red and green, would answer as 
well as any of the colours, because they 
can be distinguished from each other by 
candle light. In conceding this, I beg 
to say, that as it is proposed to put the 
needle upon the card so as to adjust it 
for the variation, it will be necessary, not 
only to have the card accurately ba- 
lanced, after the needle is fixed or 
clenched upon it, but also to balance the 



needle after being magnetised before the 
card is applied ; for if that is not strictly 
attended to, the card will dip in different 
positions of the needle with respect to 
the cardinal points of the card. It is 
also to be remarked, that the same thing 
must be attended to in the case of the 
compass-box, with respect to the two 
plates of brass for adjusting « Lubber's 
Point.'* It might easily be corrected by 
applying a piece of brass on the light 
sine of the box, which might be made 
adjustable, to or from the axes of the 
box by screws ; but a more simple me- 
thod would be to make the adjustment 
at once by the screw proposed to be ap- 
plied for moving the plates of " Lubber's 
Point", as in fig. 7, where a b represents 
a stud in the sliding plate of " Lubber's 
Point," and c d a stud in the compass- 
box, and x y t the screw with a heavy 
handle B. 1 he screw is double, and" has 
a right and left-handed thread. 

W. Ettrick. 



STEAM VOYAGE UP THE NIGER. 

There is an old Spanish saying, " Time 
and I against any two," which was a 
prodigious favourite with Sir Walter 
Scott. Old Chronos is undoubtedly a 
most potent auxiliary, but there are 
another " two," which, when united, are 
capable of effecting no small wonders 
with very little assistance from " him 
of the scythe and hour-glass •" — to wit, 
British enterprise and the power of 
steam. One of the latest proofs of this 
position is afforded by the work which 
j k'.s just appeared, devoted to a narrative 
of the last expedition into the interior 
of Africa;* an expedition undertaken by 
a company of private merchants, the 
moment that the true course of the mys- 
terious Niger became known to the 
world by the perseverance and good for- 
tune of Richard Lander, and carried into 
effect by means of vessels propelled by 
steam, and one of them composed en- 
tirely of iron. Time works many mar- 
vels, doubtless, but he was an unim- 
portant agent in this affair, since two or 
three years only passed by, from the dis- 
covery of the mouth of the Niger, ere 
our adventurers, aided by the mighty 

* Narrative of an Expedition into the Interior of 
Africa, by the river Niger, in the steam vessels 
Quorra and Alburkah, in 1832, 1833, and 1834. By 
Maegregor Laird, and R. A. K. Old field, surviving 
officers of the Expedition. In two volumes, Lon- 
don, 1837. Bentley, 8vo. pp. 467, 465.. 
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cenie, steam, whose aid they invoked, 
had penetrated into the bowels of a land 
whicn had never before, since the world 
began, witnessed the presence of a white 
man, — had subjugated to commerce the 
mighty stream whose waters had never 
borne on their bosom a single messenger 
of civilisation ; and (to descend from the 
heroics) had bartered away Manchester 
calicoes and Sheffield cutlery for ele- 
phants' teeth and palm oil, in kingdoms, 
the knowledge of whose existence was 
but a thing of yesterday! 

The expedition, which was fitted out 
from Liverpool, in 1832, in all its chief 
objects proved a total failure. One grand 
cause of this was, that excessive mor- 
tality, among the Europeans, which 
threatens to prove an insuperable barrier 
to the progress of (white) civilisation in 
Africa. The crews of the two steamers, 
the Quorra and the Alburkah, consisted, 
at the starting of the expedition, of forty 
individuals, all men in tlie very prime of 
life and strength : when it returned, three 
years only afterwards, the only survivors 
were four out of the forty! Lander 
himself, after escaping the pestilence, 
to which he had some reason to think 
he had become seasoned, fell beneath 
the blow of the assassin: of the rest, 
some were poisoned, but the great 
majority were laid low by the horrible 
fever of the coast, which, as if to warn 
them from the inhospitable shores of 
" the white man's grave," attacked them 
with the utmost fury on their very first 
arrival. Notwithstanding the ravages of 
death, however, the survivors persisted 
in the expedition, and succeeded in na- 
vigating the Niger as far up as the city 
of Rabbah, situated in a populous coun- 
try in the very interior of the continent. 
Although successful in thus demonstra- 
ting that the great and untried difficul- 
ties of the nautical part of the task were 
not insurmountable, the expedition was 
nevertheless quite a failure in a mercan- 
tile point of view ; it was expected that 
it would lead the way in opening a new 
and extensive market for the manufac- 
tures of Great Britain, and that in the 
process, the originators of the plan would 
inevitably amass a large fortune. The re- 
verse, it appears, has proved the case ; 
we are led to believe that the result of 
the experiment has been a heavy pecu- 
niary loss, and that, whatever may be the 
ultimate prospects of British commerce 
on the banks of the Niger, the present 



expedition, has been to all concerned a 
disastrous one in every respect. The 
name of Africa is but too often the pre- 
lude to tales of misery and misfortune ! 

The " Narrative" of the voyage is 
composed of the separate journals of the 
only two officers of the expedition who 
reached their native country alive. Mr. 
Macgregor Laird, who was one of the 
original promoters of the enterprise, and 
had a pecuniary interest in its success, 
became, partly through the vacancies 
caused by death, one of the most active 
conductors of its fortunes: Mr. Oldfield 
was at first the junior, and very soon the 
only surgeon, and was likewise com- 
pelled by circumstances to take a very 
active part in the general details of the 
expedition. Mr. Oldfield's journal is 
by far the longer of the two, and em- 
braces, perhaps, the greater number of 
points of interest. There is a striking 
family likeness, however, in all books of 
travels in Africa, and the journals of 
these gentlemen will not prove an ex- 
ception. So far as they are occupied 
with the mere names of the barbarous 
villages lining the banks of the Niger, 
they can hardly lie expected to prove of 
any considerable interest to the reader, or 
to convey any very valuable information. 
This kind of matter, forms unfortunately 
a large proportion of the whole : while the 
ever recurring accounts of the progress 
of disease and death among the whites, 
and of the horrid barbarities and wretch- 
ed superstitions of the natives, combine 
to cast an aspect of the deepest gloom 
over a considerable section of the work. 
Nevertheless, all this shade is not entirely 
unrelieved by light ; we catch a glimpse 
now and then of some of the manners 
and customs of the country, which are 
not quite so revolting to the feelings as 
their treacherous poisonings, or their 
more open human sacrifices. It is pleas- 
ing to get a glance at the domestic life 
even of " the untutored African," and 
not always unprofitable to pay some at- 
tention to the " arts and manufactures" 
practised among the rudest and most un- 
polished of mankind. Unluckily, most 
travellers are not much in the way, and 
still less in the habit, of gratifying this 
kind of curiosity, and it is found much 
easier to swell out a volume with long 
details of the endless and pointless court 
ceremonies, or ridiculous mummeries of 
some black potentate or priest, than to 
paint the peculiarities of a country, its 

Digitized by Go 



STEAM VOYAGE TIP TIIE NIGER. 



413 



people and productions, with the preci- 
sion, the fidelity, the truth of old Dam- 
pier. We are afraid Mr. Oldfield is 
hardly an exception to the rule: the 
mass of his matter is of the regular 
staple, and so similar to that of many of 
his predecessors, that the reader might 
easily fall into the belief that he had be- 
fore him a volume of Clapperton or 
Lander. His information on interior 
subjects is extremely scanty, and what 
there is, is not of the best quality. The 
talent for observation is probably one 
not very easily acquired, nor is it every 
one who sets out with the predetermina- 
tion to see everything worth seeing, and 
note everything worth noting that will 
effect his object. Mr. Oldfield appears 
not to be of the number of the gifted 
few. The following specimen, will, we 
think, be sufficient to bear out our 
opinion: the reflection we have taken the 
liberty to mark with italics is certainly 
remarkable for its profundity. Such as 
it is, this extract embodies a consider- 
able cantle of the information afforded 
by Mr. O. on the state of the useful arts 
in the interior of Africa. The scene is 
at Egga, a town of some importance; 
after a notice of a visit to the market- 
place, he goes on to observe — 

14 From the market I went to several yards 
and dye houses. In most of the dye-yards 
there were nine large pots, four feet by three, 
with larger ones stuck in the ground. The 
principle articles employed to obtain the dye 
were trona, and the bark of a tree resem- 
bling tbe cortis cine/tor, and indigo in its na- 
tural state. The indigo appeared of a supe- 
rior quality ; and no doubt, if these people 
possessed better means, they might bring the 
art of dyeing to much greater perfection. 
The sides of several of the vessels were per- 
forated with holes to allow the liquor to run 
off ; and in the yard were tobes, cloths, and 
leather, undergoing the process of dyeing. 
The glazed appearance on the tobes, which 
have a coppery colour, is produced by rol- 
lers of wood pressed on them. On one 
Bide of the yard spinning and weaving were 
going forward, the spinning walk being thirty 
yards long. The process of weaving is si- 
milar to what 1 have before observed in 
Africa : it is conducted by one man, who 
has an instrument something like our shut- 
tle, which he runs through the threads per- 
pendicularly, instead of horizontally, as is 
the case with our weavers. The widths are 
not more than three or four inches. Their 
cotton is exceedingly fine, but 1 believe there 
is little of it cultivated. * * * * At a 
short distance from the Mallauvs, \ heard 



some smiths at work, and took an opportu- 
nity as I passed of inspecting the forge. 
There were two fires, with a wall about four 
feet high. The fires were placed on the in- 
ner side of the wall, while a boy was working 
two goats' skins sewed together, one end 
terminating in a point. This rude substi- 
tute for bellows was inserted in an aperture 
in the wall which led to the fire, and was 
worked by a little boy, who appeared to 
understand his office very well. There were 
two smiths at work making axes, iron braces, 
and nails for canoes ! Their hammers were 
large pieces of iron, while stones supplied 
the place of anvils, and charcoal was used 
for the fire. I also visited a manufactory 
where upwards of twelve persons were em- 
ployed in making wooden spoons."— vol. ii, 
page 112. 

Mr. Laird, like his colleague, pays lit- 
tle attention to matters not immediately 
connected with the object of the expe- 
dition, but it may not be irrevalent to 
quote a passage or two from his depart- 
ment, relating to a subject which has 
heretofore been noticed in our pages, — 
the " free negro colony of Liberia," an 
establishment set on foot by the Ame- 
ricans with a view of perpetuating the 
system of slavery in their land of perfect 
freedom, by " draining off" the super- 
abundant " free coloured population," 
and so preserving their property from the 
contamination of contact with men of 
their own hue in a state of liberty (if a 
state of unceasing contumely and perse- 
cution can so be called). It may be 
recollected, that the Americans carried 
their philanthropy to such a height, 
that a year or two ago they actually sent 
a sort of missionary to England to solicit 
subscriptions in aid of their righteous 
cause, and among the many false repre- 
sentations by which the honourable gen- 
tleman, entrusted with the mission, en- 
deavoured to get his fingers into the 
pockets of John Bull, was one to the 
effect that Liberia was in the most 
flourishing possible condition, and had 
already done wonders in civilising the 
barbarous natives in its neighbourhood. 
According to his statements, if they had 
but money enough, the Liberians would 
soon civilise Africa from one end to the 
other! Let us see what an unprejudiced 
observer has to say as to the system pur- 
sued in peopling the colony, and the 
much- vaunted efforts of its inhabitants 
for the regeneration of their native coun- 
try, — as the American slave-owner de- 
lights to call it, ajbeit, all the Iiberian 
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colonists are hie own fellow country- 
men — 

It may be said that free negroes are not 
forced to go to Liberia, and, perhaps actual 
force may not have been, and may not be, 
resorted to ; — but what ia the case ? First, 
their lives are rendered miserable by a con- 
tinued series of petty oppressions, and then, 
Liberia is held out to them as a sort of pa- 
radise of plenty and freedom, where no white 
man is to be allowed to tyrannise or op- 
press. An intelligent mulatto said to me 
on my questioning him on the subject, ' it 
was not exactly kidnapping, but we were 
inveigled away under false pretences.' 

"As to civilising Africa by means of 
Liberia, it is well known, that from the time 
the colony was first established it was con- 
stantly at war with the natives, until then- 
partial extermination left the strangers in 
peaceable possession. It is true, they assert 
that they bought the ground with the right 
of extension ; but this only adds hypocrisy 
to cruelty. 

" As to the commercial situation of the 
colony, the Americans have certainly not 
shown their usual acuteness in the choice of 
natural advantages: instead of fixing their 
head quarters at the mouth of some con- 
siderable river, they have taken possession 
of the most unhealthy and sterile part of 
the coast, with no inlet into the interior ; 
the consequence of which is, that they are 
dependent on the uncivilized negroes on the 
Grain coast for their supplies of food. It ap- 
pears questionable whether • Iberia will ever 
raise food sufficient for a very moderate po- 
pulation, and it certainly never can export 
any quantity of tropical produce. During 
the time we remained in the river St. Paul, 
our vessels were crowded by respectable 
intelligent mulattoes, all of whom, with the 
exception of the coloured editor of the 
Liberia Gazette, and one or two others in 
the pay of the society by whom they are 
Bent from America, complained bitterly of 
the deceit that had been practised towards 
them, and of the privations under which 
they were then suffering. It was often a 
source of regret to me that I had not ac- 
ceded to their wishes, and taken some of 
them on board our vessels, as they were 
fine intelligent men, who would have been 
invaluable to us in the interior." — vol. i, 
page 41. 

Such is the Liberia, which, in the 
speeches of the itinerant ambassador of 
slavery and intolerance, burst on the de- 
lighted gaze as a perfect picture of Pa- 
radise on earth. What with John Bull's 
better knowledge of the motives of the 
humane originators of the " American 
Colonization Society," and the reports 



on the actual state of affairs, of eye-wit- 
nesses like Mr. Laird, we are sadly afraid 
that England will never have the honour 
of another visit from Mr. Elliott Cresson. 
The amount of his collections would not 
pay for the voyage over I 

8TKAM NAVIGATION TO AMERICA 
AND INDIA. 

Sir, — Since my communication which 
you inserted in No. 733, upon the sub- 
ject of steam navigation to India, I have 
been informed that the " Atalanta" sailed 
again from Bombay on special service, 
with 300 troops on board, on the next 
day but one after her arrival at that port ; 
thus proving the excellence of her ma- 
chinery, and the possibility of conti- 
nuously working a steam engine for a 
considerable period without injury. It 
places the reasonings of Dr. Lardner on 
this point in a very questionable shape, 
and affords us humble mechanics some- 
thing like a reasonable hope that the 
passage to New York may be accom- 
plished in one trip, although Dr. Lard- 
ner has pronounced it to be next to im- 
possible. 

The steam ship called the "Great 
Western" has arrived in the river Thames 
for the purpose of receiving her engines. 
She was built at Bristol by Mr. Pattison, 
and measures about 1320 tons, old 
tonnage ; when first launched she drew 
eight feet eight inches water abaft, and 
seven feet eight inches water forward ; 
with 600 tons of coals on board, she 
draws eleven feet three inches water in 
the river Thames, or about eleven feet at 
sea, which shows that the displacement 
of the first two feet four inches above 
the light water line, is equal to 600 tons, 
and as she may be safely put down to fif- 
teen feet water, the next four feet will 
displace, at least, 1200 tons more, making 
her total displacement 1800 tons at the 
least, which may be thus distributed : 500 
tons for machinery, 800 tons for fuel, 
and the remaining 500 tons for additional 
stores, merchandise and passengers. She 
has now the greater part of her stores 
on board, as cables, anchors, sails, &c. 
which of course leaves nearly the whole 
500 tons for merchandise and passengers. 

She is fitting up in a very commo- 
dious manner for the convenience of 
passengers. The saloon will be very 
lofty and airy, and the state rooms (sleej>- 
ing cabins) are large and convenient. 
The paddle or main beams are formed 
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of four pieces of timber, each twelve or 
thirteen inches square, confined toge- 
ther at the ends, and separated to the 
distance of six or seven inches in the 
middle of their length on the same princi- 
ple as the bow beams of Mr. Smart. 

Her size, when seen by herself, does 
not appear so great as it really is, and it 
is only when on board, or seen alongside 
other vessels, whose size is known, that 
her magnitude is appreciated. She is 
nearly as long as the large steam vessel 
"Victoria," now building in the river 
Thames, but is not so wide, nor so deep 
as that ship. 

The East Indian Government have 
purchased another steam ship, the 
" "Waterford," to send out to India. It 
is said that she is to be called the 
" Semiramis." It is matter of regret, 
that a vessel expressly built for the con- 
veyance of merchandise should have been 
purchased for this purpose; — it is not 
giving the trial of steam communication 
with India a fair chance. For, although 
well adapted for the purpose for which 
she was built, she is evidently not suit- 
able for a steam frigate or a packet. One 
would have thought, that with the prac- 
tical experience which the East India 
Company must possess, as to the rapid 
destruction of timber from the effects 
of climate, &c. in their Indian Posses- 
sions, they would have selected a ves- 
sel built with the most durable mate- 
rials to send out, and not one in which 
red pine is so largely used as in the 
" Waterford." 

Advices have been received from the 
" Berenice" (the last steamer dispatched 
by the Hon. East India Company) from 
which it appears that her progress has 
been more rapid than that of the " Ata- 
lanta" during the same part of the vo- 
yage. 

I am, Sir, yours, &c. 

George Bayley. 

London, September 11, 1837. 

HINTS FOR NEW MANUFACTURES- 
LAY FIGURES, STEEL VIOLIN BOWS, 
LOCOMOTIVE ENGINE CHIMNEYS, 
AND SPARK-ARRESTERS. 

Sir, — As you considered my commu- 
nication on the hydraulic pendulum not 
unworthy of insertion in your valuable 
pages, perhaps the present suggestions 
may be interesting to some of your 
readers. I would suggest to those whom 
it may concern two articles of foreign 



production, the manufacture of which, 
has not, I believe, as yet, been attempt- 
ed in England. 

First, m point of importance, both 
in regard to the talented set of artists, 
whom the subject interests as con- 
sumers, and in regard to cost, which 
point is the most interesting to the 
manufacturers, I would mention the lay 
figures or mannequins' which, for the 
information of many of your readers who 
may not he aware of their use, it were 
as well to describe. The said lav-figures 
are imitations of the human form, ge- 
nerally of the natural .size, having their 
frame work made of wood, finished at 
the joints with such mechanical con- 
trivances as allow of the limbs being made 
to imitate the articulation of the human 
frame, and of being placed in any posi- 
tion the painter may wish, whereon to 
arrange such drapery or dresses as the 
country, era, or subject of his painting may 
render necessary. The figures are fitted 
up, if I may be allowed so to express 
myself, by rolls of cloth representing 
the muscles and flesh, and covered with 
silk. The price, including duty and car- 
riage from Paris is, as I understand, 
from thirty to thirty-five pounds. 

2dly, I would mention the violin and 
violincello bows made of steel, also of 
French production, which are much in 
use among many eminent musicians. 

Surely England is pre-eminent in all 
manufactures in steel, and need not fear 
competition in this branch of industry, 
if some of her talented manufacturers 
thought it worth their while to apply 
their energies to the subject. The price 
of steel bows in England is from 1/. 10*. 
to 21 10*. 

Lastly, in reference to a subject of 
peramount importance, viz., the pre- 
vention of sparks issuing from locomo- 
tives: would not the adoption of a spiral 
chimney favour the conversion of the 
rotary motion, thus given to the smoke 
and steam, into a vertical motion to be 
continued to a short distance from the 
highest point of the chimney by a ho- 
rizontal pipe, after which, the lower half 
of such pipe might be cut away for a 
certain length, and a tray, containing 
wet sponges or water might be suspend- 
ed beneatn, wherein the ignited particles 
of fuel would fall by their natural gra- 

e spiral chimney would also allow 
of the height being reduced, so that the 
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usual gauze hood might be without in- 
convenience considerably enlarged, in 
which case the sum of the apertures, 
even of a finer gauze than is at present 
employed would present an equally free, 



or even freer exit to the smoke and steam, 
according to the dimensions of the hood 
employed:, 

Your must obedient servent, 

R. J. Iremonger. 



APPENDIX TO A PAPER ON THE CONJUNCTION OF THE SUN, MOON, PLANETS, 

ETC. BY J. UTTING, C. E. 

(Vide Mechanics 1 Magazine, vol. xxvl, p. 378.) 

Sir, — Having entered into an inves- length of the solar year by the best ob- 

tigation of the motion of the equinoxial servations. 

points, I find, that according to La Place Now, half a period of the precession 

(Systeme du Monde, 4th edit., 1813, page is about 12545 years, and the time since 

300), the solar, or tropical year is shorter Hipparchus, about 1950 years; hence 

at the present time by 13 sec. French, years »ec. ^ 

or 11.232 sec. English, than it was in 12545 X U.232 ^y 2 ^.» tQe megjl fo m 
the time of Hipparchus ; or about 1950 1950 years 

years from the publication of La Place's minution or acceleration of the solar 
Systeme du Monde. But the accelerat- year. Consequently, in 12545 years, 
ing and retarding motions in the plane- or half a revolution of the equinoxial 
tary system are not uniform ; neither in- points, the year would be shorter or 
deed can this be the case, or they could longer alternately by about 72} sec, 
never change from a retarding to an ac- which would cause an increase or de- 
celerating motion ; and it is very probable crease in the secular precession of the 
that for four or five centuries on either equinoxes, of 4' 50". 8, according with 
side of the maximvim or minimum point, the present diminution of the tropical 
no difference would be discovered in the year. 

The mean sec. prec. stated in vol. xxvi, p. 372 1° 26' 5" 

The sec prec. at the present time 1 23 30 

Difference at the present time below the mean 0 2 35 

Now, supposing that the diminution times greater than that given by the di- 

of the solar year has nearly approached minution of the solar year, according to 

its limit, the double of the above dif- Mr. Bailey's statement. It is also given 

ference, or 2' 35" X 2 = 5' 10", which wrong in Mr. Pond's translation of La 

will be the total variation ; differing from Place's Systeme du Monde. La Place, 

the above result (4' 5G". 8) by about in former editions of this work, stated 

13 sec. only! It is very probable, how- it at 12 sec; in Mr. Pond's translation 

ever, that the solar year is not at the it is 3". 8. It appears that Mr. Bailey, 

present time arrived at its minimum : as well as Mr. Pond, has taken them as 

neither are we certain that the mean di- seconds of a degree, instead of seconds 

minution of the solar year, as above of time, and La Place's numbers, were 

stated, is equal to the mean diminution both, in consequence, reduced incor- 

for its whole period. Thus, I have, I rectly. According to the French divi- 

presume, sufficiently established the sion of time, 10 hours make a dav, 100 

probability that ten revolutions of the minutes one hour, and 100 seconds one 

equinoxial points are performed in 250904 minute. The siderial year is expressed 

solar, or 250894 siderial years. thus: in days and decimals = 365.256384. 

The reason why I did not hit upon In seconds thus: 36525638." 4f, or 365 

this before, was in consequence of my days 2 hours 56 minutes 38.4 seconds, so 

taking the diminution of the solar year that in the French notation, no reduction 

from Mr. Bailey's Tables = 4.2 1 sec, i 8 necessary to convert days and decimals 

which gave the sec prec for half the mto hours, minutes, &c; as this is effected 

period of the equinoxes = i' 51" only : by merely pointing off one place for the 

whereas, the difference between my mean hours, and two places each for the mi- 

prec above stated, and the precession =r 

at the present time, was 2' 35" whieh ^S&ZL.ZgSZ' 
doubled, gives a' 1 0" ; being nearly three , vifc Syiwrne au Monde, MC 
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nutes and seconds. It is to be regretted, 
that this system is not universally adopt- 
ed, both as to time and angular mea- 
surements : thus, the diameter of a cir- 
cle being unity, its circumference is 
3.141592(5535, &c, or would be equal to 
314° 15' 92". 6535 &c. But the sacrifice 
of the very valuable instruments, and 
astronomical and mathematical tables 
now in use, will, in all probability pre- 
vent its being adopted. This division of 
the circle, was, if I recollect right, pro- 
jiosed by the late Dr. Hutton. 

Periods of the moon's longitude, peri- 
helia, and node ; the satellites of Jupiter, 
Saturn, and Uranus ; the sun's longi- 
tude, and perihelia, the obliquity of the 
ecliptic, and last, not least, the preces- 
sion of the equinoxial points, as stated 
in my paper (vol. xxvi, p. 378), all agree 
remarkably well with modern observa- 
tions. Now, presuming that the secular 
variations are positive or negative at the 
present time ; this does not at all mili- 
tate against the probability of the con- 
junction taking place ; as they may as- 
sume an opi>08ite character before the 
period is half terminated. 

There is no deviation in ray Tables 
from the most correct statements of the 
elements of the planetary system at the 
present time ; but what may be com- 
pensated by the secular inequalities of 
the planetary motions. 

I am, Sir, yours, &c. 

J. Utting. 

Lynn Regis, September 8, 1837. 

VENTILATION DY SPIRAL SCREWS. — 
WOODIIOUSE's ROTARY ENGINE. 

Sir,— Permit the " Infant Schoolmas- 
ter " to say a word to Nautilus. I am 
informed that Capt. Ericsson has patented 
a propeller for steam-boats, the acting 
part of which is very similar in shape to 
that of my ventilator, and that a speed of 
six or seven miles per hour has been 
therewith obtained, If this be true, 
Nautilus's objection of course falls to the 
ground. The propeller, I should say, is 
wholly immersed in water, as the venti- 
lator is in air. Why should not such a 
screw have the same effect upon the 
fluid in which it is immersed, as an ordi- 
nary one has upon its nut ? The true 
impediment to success in the case of air, 
I take to be, that at the necessary velo- 
city, the friction of the air against the 
thread of the screw is too great to permit 
the entrance of so subtle a fluid » while 



density of water allows sufficient hold to 
be taken of it (so to speak) to produce a 
visible effect, Some air does undoubt- 
edly find its way through, and on dimi- 
nishing the number of threads, I found 
the effect to be a little increased, which 
confirms my opinion. 

With regard to Mr. Woodhouse's en- 
gine, my expression " exact counterpart" 
was perhaps too strong, as it is certainly 
more simple in its parts, and probably 
more uniform in its action, than Gallo- 
way's j but I was forcibly struck by the 
main feature of the eccentric guide and 
radial valves being common to both, and 
which I did not remember to have seen 
in any other engine. As to the central 
introuuetion of steam, there is no other 
way of introducing it if the cylinder re- 
volves; indeed, Mr. Woodhouse disclaims 
the invention of tins method. 

Your obedient servant, 

J. R. 

London, Kith September, 1837. 

SOLUTION OF A TOWN TEACHER'S 
ALGEBRAIC QUESTION, No. 737- 
BY II. R. B., MANSION - HOUSE, 
HAMMERSMITH. 

Given | *? —?* + »y I To find 
\f — aP - « J fx and y. 
From the first equation we have*= 

n- y 



n y 



; hence, by substitution y 2 



y — a' ' " J * (y — a)- 

— n 2 . Clearing of fractions, and trans- 
posing y 4 — 2 ay* +a- y- — 2 n- y 2 -f 2 a 
n- y = a- n- ; adding n* to both sides : y 1 

— 2 a f + « 2 v 2 — 2 n 2 if" + 2 a w 3 y -f- 
y 4 = (a 2 + »*). Extracti ng the root 

y* — ay — n 2 = n */a* + » 2 ; therefore 

y 8 — a y = n W<r + n 3 -f «). Complete 

the square y 2 — ay +— = n (Va 2 + «- 

+«) + — Extract the root:— 
4 



Or assuming \/a 2 + «* = d. 
By a similar process _we_fijul :— _ 



September 5, 1837 . 



H. R. B. 
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DURABILITY OP VARIOUS KINDS OF WOOD. 

{From the Nautical Magazine). 

The following are the particulars of ex- inches exposed to the atmosphere, on the 

periments made on several kinds of wood, 1st of January, 1831 ; examined at two dif- 

14 inch square, and 2 feet long, placed ver- ferent times, viz., the 8th May, 1833, and 

tically in the ground, and about 1 foot 6 and the 24th February, 1836 : — 



Specie* of Wood. 



8th May, 1838. 



. 1 



English Oak 
Italian Oak 



Leaf or Live Oak 

Canada White Oak 
Memel do. 
Dan Uric do. 
Mahogany hard 

Do. soft 
Libanus Cedar 
Pencil Cedar 

African, No. 1 

African, No. 2 
Teak, heavy 
Teak, light 
Teak, part of Hast- 

ing's 
Fir, 

Fir, Riga 
Fir, Memel 
Fir, Red Pine 

Fir, Yellow Pine 
Do. Virginia Pine 
Do. Pitch Pine, 

heavy 
Do. do. light 
Larch 



Scotch do. Treenails 

English Elm 
Canada rock do. 
American ash 
Locust Treenails 

Scotch Larch do. 

Stinkwood dark col. 

Cowdie 

Stinkwood light col. 



Much decayed and diminished in 
weight. 

Good, but decay had commen- 
ced on surface. 
Very much 

Very good. 



Very 
Ditto. 
Ditto. 
Good. 

Much decayed. 
Good. 
Very good. 



Very good. 
Very good. 
Good. 

j-Good. 

Much decayed. 

Much decayed. 
Much decayed. 
Much decayed. 

Very much decayed. 
Decayed. 

Decayed £ of an inch, the rest 

good. 
Very rotten. 

Decayed $ in the surface, and 
lost in weight. 

Surface \ in. decayed and brit- 
tle. 

Very rotten. 

Ditto. 

Ditto. 

Good and retained their weight. 

Surface £ decayed, and very 
brittle. 

Surface not decayed, but very 
brittle. 

Surface $ decayed, and very 
brittle. 

Surface } decayed, and brittle. 
Surface a little decayed, and be- 
come light. 



Very much decayed, especially 

those of open grain. 
Do. do. rather less than the 



Very much decayed, excepting 

one piece, very good. 
Three much decayed, the rest 



Very bad an. 
Ditto. 

Exceedingly bad. 
Tolerably good. 
Very bad, totally 
Tolerably good. 
All very good, as put in the 
ground. 

A little decayed, and inclined to 
doat; better than English oak. 
Worse than No. 1. 
Rather soft, but good. 
Soft bat good. 

Soft the rest indifferent. 

Very much decayed, rotten all 

through. 
As bad as the Dantxic 
Very bad, rotten. 
Very rotten, much like the 

Dantzic and Riga. 
Very rotten. 
Very rotten. 

Decayed £ of an inch, the rest 

tolerably good. 
Very rotten. 

Decayed the rest a little de- 
cayed. 

Surface i in. decayed, the rest 

brittle. 
All rotten. 
Rotten. 
Ditto. 

& in. rotten, the rest as sound 

as when put in the ground. 
£ in. rotten, the rest brittle. 

This piece was misplaced. 

Rotten. 

Rotten. 

Surface i decayed, the rest good, 
better than African. 



Note. — Riga preferable to all the Fir, and Dantzic next. 
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GRKRKH0USE8 AND CONSERVATORIES. 

(From Loudon*t Suburban Gardener, No. III.). 

The custom of rearing plants in potg, and 
keeping them in the windows of dwelling- 
houses, is of great antiquity ; though it is 
only in modern times, and chiefly since the 
days of Louis XIV, that a house for plants 
lias become a conspicuous feature in the 
elevation of a mansion. The most ancient 
description of plant-house is what is called 
an orangery ; in which, formerly, orange 
trees, planted in large boxes or tubs, were 
kept during the winter, and set out of doors 
during the summer, season. Such houses 
almost always fronted the south ; the back 
wall was of masonry, the roof covered with 
slates, tiles, or lead, and the front contained 
a range of large glass windows. Beneath 
the floor there was sometimes a flue for 
heating ; and at other times this purpose 
was effected by means of German stoves. 
As the object of the orangery was merely to 
keep the trees from the frost, and they were 
not expected to grow while in the house, 
this description of building suited them per- 
fectly ; and it might still be very properly 
added to a mansion, provided no other 
plants were placed in it than orange trees, 
and a few other evergreen trees or shrubs, 
and succulent plants ; such as myrtles, 
olives, cactuses, agaves, aloes, &c. Such 
houses, however, are totally unfit for plants 
which grow or flower in the winter season ; 
such as camellias, heaths, acacias, and all 
those Cape and Australian trees and shrubs 
which, by their flowers and newly produced 
foliage, constitute the great charm of British 
conservatories during the winter months. 
To render an orangery fit for keeping such 
plants, it is necessary that the roof should 
be entirely of glazed frames, to admit per- 
pendicular light, without which no plant in 
a growing state can thrive ; and when this 
is the case according to the common usage 
of gardeners, the building is no longer called 
an orangery, but a conservatory, a word 
which appears to have been first applied to 
plant-houses by Evelyn, in his Calendarium. 
A further alteration or improvement in such 
houses consists in forming beds of earth in 
the floor, and planting the trees and shrubs 
in them, instead of keeping them in tubs 
and boxes. This, indeed, is the description 
of the modern conservatory, which is almost 
the only kind of plant-houBe now attached 
to first-rate mansions. The term green- 
house is now generally confined by gardeners 
to houses having glass roofs, which are kept 
at the same temperature as the orangery or 
conservatory, but where the plants are grown 
in pots, which are usually small, and ele- 
vated upon stages, so as to bring them at 



once near the light and near the eye of the 
spectator. The characteristic of a conserva- 
tory is, that it grows a few plants to a large 
size, and so as to produce scenery of a mag- 
nificent exotic aspect; while that of a green- 
house is, that it produces a great many dif- 
ferent kinds of plants, of small size, which 
may be considered as merely living botanical 
specimens of exotics. The green-house is, 
consequently, much better adapted for the 
smallest description of suburban residences 
than the conservatory; and a modification 
of the green-house, which may be called a 
plant cabinet, or cabinet green-house, in 
which a few choice plants are kept, and 
always taken away and renewed as they 
begin to fade, is, perhaps, still more appro- 
priate. What are called plant-stoves, tro- 
pical plant-houses, or hot-houses, in the 
proper sense of the word, are unfit for being 
attached to dwelling-houses, from the great 
heat and moisture required to render their 
atmosphere fit for the plants of hot climates. 

The enjoyments afforded by a green-house, 
however small, to the female part of the 
family are very considerable ; and, where 
there are children, these enjoyments may be 
mingled with useful Instruction, by teaching 
them in it the names and nature of plants, 
and their culture and management at sea- 
sons, or during weather when it cannot be 
done out of doors. A green-house also 
affords exercise, in shifting, potting, tying 
up, pruning, &c, in cold and wet weather, 
and at periods of the year when nothing can 
be done in the open garden. At the same 
time that we recommend a green-house, it 
is proper to state that, where the mistress 
of the house has not a taste for plants, and 
and is not in the habit of working among 
them herself; and where this taste does not 
exist in any part of the family, and no gar- 
dener is kept, a green-house is in danger of 
becoming a nuisance, rather than an orna- 
mental appendage. In such a case, where 
it is determined to produce the effect of a 
green-house, for the sake of fashion, or the 
reputation of being fond of plants, or some 
similar motive, the best mode is to engage 
with the nearest nurseryman or florist to 
keep the green-house furnished with plants, 
at so much per annum or per month. By 
this means, it will always look well ; but, as 
none of the beauty which it presents will be 
the result of the care and attention of any 
part of the family, of course the enjoyment 
derived from it cannot be anything like so 
great as where the contrary is the case. * * 

In whatever manner a green-house, or 
plant-house of any description, is attached 
to a house, means ought always to be pro- 
vided for warming, ventilating, and water- 
ing the plant-house, altogether independently 
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of the dwelling- house ; for few things are 
more disagreeable and unwholesome to hu- 
man beings, as well as injurious to furniture, 
and the walls of the room, than the close 
damp effluvia of the earth, water, and plants 
of a conservatory. For this reason, the 
plants grown in conservatories immediately 
attached to drawingrooms should be such as 
are natives of very dry climates (for exam- 
ple, the Cape of Good Hope, Australia, &c), 
and, consequently, require very little water ; 
and the gardener should contrive to give his 
his waterings either late in the evenings, or 
very early in the mornings, when there is no 
chance of the conservatory being in use by 
the family. Previously to the hour when it 
is expected the family will walk in the con- 
servatory, it ought to be thoroughly venti- 
lated, so as to carry off the damp ; and the 
surface of the ground ought never to be kept 
very moist, in order to produce as little eva- 
poration from it is as possible. 

In large houses, few objects connected 
with them produce a more splendid effect, 
or contribute more to luxurious enjoyment 
during winter, than a large well kept con- 
servatory. It should be of considerable 
length and breadth ; at least twice the length 
of the drawingroom, and broad rather than 
narrow ; with a glazed roof, and with both 
sides glazed, if the length is in the direction 
of south and north ; but with a wall on the 
north side, if it is in the direction of east 
and west. It should be separated from the 
drawingroom ^by glass doors or windows, 
opening down to the floors ; the piers be- 
tween these ought to be as slender as is 
consistent with strength, and the style of 
architecture of the house ; while the glass 
should be in very large plates, and, if possi- 
ble, one plate only to each window or door, 
so as to give the idea of the drawingroom 
and conservatory forming but one room. A 
drawingroom, in the form of a pentagon or 
an octagon, projecting from the body of the 
dwelling-house, might be enclosed, on every 
side but that on which it is entered from the 
house, by a conservatory ; and this, if 100 
feet deep, and from 30 feet to 40 feet in 
height, with a broad walk radiating from 
the window in the centre of each of the 
outer sides of the drawingroom, would render 
the allusion to a summer-house in an Eastern 
garden complete. Some of the paths might 
be covered with gravel, and others with turf, 
the gravel being kept perfectly smooth and 
firm by frequent rolling, so that no part of 
it might stick to the shoes, and be earned 
into the drawingroom. It order that the 
gravel paths may be kept perfectly dry, the 
flues and hot-water pipes by which the house 
is heated should be carried under them ; 
-nd, to contribute to the same end, when 



the plants are watered with the syringe, the 
walks should be covered with canvass. While 
this attention to dryness would contribute to 
the enjoyment derived from the conservatory 
in the winter season, a certain kind of atten- 
tion to moisture might^be made to contribute 
equally to enjoyment during the spring and 
summer months. What we propose is to be 
effected by producing artificial rain, in the 
manner invented, successfully carried into 
execution, and practised for the last ten 
years, by Messrs. Loddiges, in their magni- 
ficent palm-house at Hackney. The mode 
by which artificial rain is produced is both 
simple and unexpensive, requiring merely 
that lead pipes should be conducted horizon- 
tally close under the glass roof, pierced with 
small holes, and supplied from a cistern at 
a higher level. The holes may be pierced 
in the pipe with a common sewing-needle ; 
and the distance of the pipes from one an- 
other may be from 8 feet to 12 feet, accord- 
ing to the height of the roof above the beads 
of the plants. The water can be turned on 
and off such pipes at pleasure, by stop-cocks 
properly placed.* * In warm summer even- 
ings, when the weather is dry and sultry with- 
out, to sit in a drawingroom, and see and hear 
a shower falling in the conservatory, cannot 
fail to impart a sensation of refreshing cool- 
ness, as delightful to the spectator as it is 
invigorating to the foliage and roots of the 
plants. In the case of all conservatories 
which are immediately connected with the 
drawingroom, a superior gardener ought to 
be kept, with abundance of assistance; other- 
wise the plants cannot be maintained in that 
high degree of order and keeping which is 
essential to the effect of this appendage, and 
without which, as we have already observed, 
it becomes a nuisance, great in proportion 
to its pretensions. 

For this reason, where a first-rate gar- 
dener, and abundance of hands, are not kept, 
we would recommend the conservatory to be 
separated from the drawingroom by a lobby ; 
in which there should be openings, so ar- 
ranged as to secure a constant ventilation : 
or it may be connected with the house by 
means of a corridor, or other covered way ; 
in which case, however, it is seldom com- 
pletely seen from the drawingroom; and, 
consequently, a great luxury of the con- 
servatory, that of looking down its main 
walk from the drawingroom window, and 
feeling as if we were sitting in a bower in 
an Eastern garden, is lost. 

The slope of the roof ought never to be 
less than 45° ; and, in order that this slope 
may not be carried so high as to be too con- 
spicuous over the parapets, the roof of every 
wide house ought to be in several spans, 
with wide gutters between. This is beauti- 
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folly exemplified in the magnificent conserv- 
atories at the Grange, of which a section 
will be found in the first volume of the Gar- 
dener's Magazine ; and also in that at Wooi- 
laton Hall, near Nottingham ; and in seve- 
ral other conservatories put up in different 
places by Messrs. Clark and Jones, of Lionel 
Street, Birmingham ; and Messrs. Cottam 
and Hallen, of Winsley Street, London. 



PERPETUAL MOTION. 

Two classes of persons are inveigled into 
this hopeless quest : the first is the pro- 
jector, — generally a man who can handle 
tools, and who is gifted with some small 
power of invention, — a faculty, — as Mr. 
Babbage justly observes, by no means rare, 
and of little use unless coupled with some 
knowledge of what others have done before 
him. Of the inventions already made, — of 
the experiments which have been tried and 
have failed,— our projector is usually pro- 
foundly ignorant. What are called the laws 
of mechanics, namely, general truths which 
were established by the observations of sci- 
entific men in times past, and which are 
now admitted by all who take the trouble 
to investigate them, he has either never 
heard of, or chooses to set at nought without 
inquiry. The other class is that which finds 
capital. The projector, having perhaps ex- 
hausted his own funds, takes his scheme to 
some person who has a little money to spare, 
and dazzles him with the prospects of sud- 
den and splendid wealth ; little by little he 
is drawn iuto expenses which neither of 
them perhaps had anticipated. Failure after 
failure ensues, but still all is to be right at 
last. The fear of ridicule, — the necessity 
for retrieving, the one his capital, the other 
his credit, — these motives carry them on 
till the ruin of both puts a termination to 
their folly. 

Unhappily, however, the stage is quickly 
occupied by other adventurers, profiting no- 
thing by the fate of their precursors ; and 
yet one would think that a very slight con- 
sideration of the subject would be sufficient 
to shew the absurdity of the undertaking. 
What is the object aimed at ? Is it to make 
a machine which, being once set in motion, 
shall go on without stopping until it is worn 
out ? Every person engaged in the pursuit 
of the perpetual motion would perhaps ac- 
cept this as a true statement of the object 
in view. Yet nothing is more easy than 
to make such a machine. There are from 
ten to twenty of them at work at this mo- 
ment on the Rhine, opposite Mayence. 
These are water-mills in boats, which are 
moored in a certain part of the river ; and, 



as the Rhine is never dry, these mills, 
which are simple in their construction, would 
go on for years, — go on, indeed, until they 
were worn out. But if this instance were 
mentioned, the projector would perceive 
that the statement of his object was imper- 
fect. It must run thus : — a machine which, 
being set in motion, shall go on till worn 
out without any power being employed to 
keep it in motion. 

Probably few persons who embark iu such 
a project sit down beforehand to consider 
thoroughly what it is they are about to un- 
dertake, otherwise it could hardly require 
much knowledge of mechanics to see the 
impossibility of constructing such a machine. 
Take as many shafts, wheels, pulleys, and 
springs as you please ; if you throw them in 
a heap in the corner of your room, you do 
not expect them to move ; it is only when 
put together that the wildest enthusiast ex- 
pects them to be endowed with the power of 
self-movement ; nor then unless the machine 
is *et going. I never heard of a projector 
who expected his engine to set off the mo- 
ment the last nail was driven, or instantly 
on the last stroke of the file. And why 
not ? A machine that would continue to go 
of itself would begin of itself. No machine 
can be made which has not some friction, 
which, however slight, would in a short 
time exhaust any power that could have 
been employed merely for the purpose of 
setting it in motion. But a machine, to be 
of any use, must not only keep moving itself, 
but furnish power; or, in other words, it 
must not only keep in motion, but it must 
have power to expend in some labour, as 
grinding corn, rolling metals, urging for- 
ward a vessel or a carriage ; so that, by an 
arrangement of parts which of themselves 
have no moving power, the projector ex- 
pects to make a machine, self-moving, and 
with the power of performing some useful 
task! 

" Father, I have invented a perpetual mo- 
tion !" said a little fellow of eight years old. 
" It is thus : I would make a great wheel, 
and fix it up like a water-wheel ; at the top 
I would hang a great weight, and at the 
bottom I would hang a number of little 
weights ; then the great weight would turn 
the wheel half round and sink to. the bottom, 
bccatise it is so heavy, and when the little 
weights reached the top, they would sink 
down because they are so mauy, and thus 
the wheel would turn round for ever." The 
child's fallacy is a type of all the blunders 
which arc made on tlus subject. Follow a 
projector in his description, and if it be not 
perfectly unintelligible, which it often is, it 
always proves that he expects to find certain 
of his movements alternately strong and 
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weak, not according to the laws of nature, 
but according to the wants of his mechanism. 

If man could produce a machine which 
would generate the power by which it is 
worked, he would become a creator. All 
he he has hitherto done, — all, I may safely 
predict, he ever will do, — is to mould ex- 
isting power so as to make it perform his 
bidding. He can make the waterfall in the 
brook spin his cotton, or print his book by 
means of machinery; but a mill to pump 
water enough to keep itself at work he can- 
not make. Absurd as it may seem, the ex- 



periment has been tried ; but, in truth, no 
scheme is too absurd for adoption by the 
seekers after perpetual motion. A machine, 
then, is a mere conductor of power into a 
useful channel. The wind grinds the corn, 
— the sails, the shafts, and the stones are 
only the means by which the power of the 
wind can be turned to that particnlor pur- 
pose ; so it is the heat thrown out by the 
burning coal which performs all the multi- 
farious operations of the steam-engine, the 
machinery being only the connecting links 
between the cause and the effect.— Penny 
Magazine. 



GRAND JUNCTION RAILWAY BETWEEN BIRMINGHAM, AND MANCHESTER, AND 

[LIVERPOOL. 



An annual general meeting of the pro- 
prietors of this undertaking was held at 
Liverpool on Thursday, the 7th instant. 

The Report of the Directors, after con- 
gratulating the proprietary on the open- 
ing of the line for that most important 
branch of its traffic, the conveyance of 
passengers, thus proceeds : — 

" The time is gone by for expatiating on 
the general utility of railways ; on the speed, 
safety, economy, and comfort which they 
afford, and on the mighty changes they are 
destined to effect in all the arrangements of 
society ; but it has fallen to the lot of this 
company to be the first to exhibit to the 
country the practical working of a railway 
nearly a hundred miles in length, and form- 
ing the main route through the heart of the 
kingdom to Scotland and Ireland, and to the 
populous manufacturing and commercial dis- 
tricts of the north. The opening of a rail- 
way of this character and extent may be 
said to be an event of national importance ; 
and the results will be looked to with intense 
interest by the public at large, and especially 
by those who hare embarked their property 
in enterprises of a similar kind. The expe- 
rience of the first two months has been as 
satisfactory as the most sanguine could de- 
sire ; most of the direct public conveyances 



have been superseded, and many of the col- 
lateral ones have been diverted upon the 
railway ; private travelling on the line of 
country traversed by the railway has been 
annihilated ; whilst, at the same time, the 
posting upon all the routes pointing towards 
it has been stimulated in an extraordinary 
degree. Liverpool and Manchester have 
been brought within a night's post of Lon- 
don — an advantage in which not only places 
bordering upon the railway have participated, 
but others lying considerably wide of and 
beyond it ; the extent of which accommoda- 
tion will be best appreciated by the fact, that 
no fewer than about 740 mail bags are taken 
up and set down every day of the several 
stations on the railway. Much credit, in- 
deed, is due to the Post-office authorities 
for the prompt and efficient manner in which 
they have adapted their system to the new 
order of things ; and, though the Directors 
are of opinion that the remuneration is by 
no means adequate, either with reference to 
the service performed or the great benefit 
derived by the public, they have felt it to 
be their duty to afford every facility, and to 
consider the profit to the company in tins 
case as a matter of secondary importance." 

The gross receipts from the opening on 
the 4th July to the 2nd September have been 
as follow :— 



£. t. d. 

For the week ending July 8th 3,224 15 7 

„ „ 15th 4,910 19 11 

„ „ 22nd 5,452 10 7 

», » 29th 4,673 12 10 

„ August 5th 4,887 4 0 

» „ 12th 5,873 19 1 

» 19th 6,394 1 8 

»» t, 26th 5,649 5 8 

„ Sept. 2nd 5,395 16 9 

.£46,462 6 1 

Of which receipts, the following is an analysis 
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Passengers. 
1st Class. 2d Clos*. 



1. Liverpool to Birmingham , 5,708 

2. Birmingham to Liverpool 6,542 V 

3. Stations on the Line to Liverpool ... 4,870 

4. Liverpool to stations on the Line . . . 

5. Stations on the Line to Birmingham. . 

6. Birmingham to Stations on the Line. . 

7. Manchester to Birmingham*. ....... 

8. Birmingham to Manchester* 2,567 

9. Stations south of Crewe to Manchester* 800 £ 

10. Manchester to Stations south of Crewe* 64 0£ 

1 1 . Stations north of Crewe (inclusive) " 

to Manchester 

12. Manchester to Stations north of : 

Crewe (inclusive) j 

13. From one Station to another ...... 6,621 



4,441 
5,067 
5,748* 
2,588 



1.6561 
1,6371 



2,840 
3,576 
3,300 
3,320 
4,2971 
5,263 
9781 
1,241 
674 
6511 

1,440 

1,9191 
15,840* 



Receipts. 

£. 9. d. 

7,893 9 6 

9,198 19 6 

3,536 1 9 

3.190 10 0 

2.191 0 6 
2,476 6 0 
3,425 19 0 
3,535 15 6 

895 15 6 

825 14 6 

721 13 6 

803 7 G 

3,247 19 0 



Parcels 

Gentlemen's carriages. 
Horses 



48,888 45,3411 



>«<*•«< 



41,942 11 

2,396 1 

1,483 6 

520 7 

120 0 



0 
4 
0 
0 
0 



Total 



£46,462 6 1 



The Directors admit that the receipts may 
have been swelled by novelty and a favoura- 
ble season of the year ; but they very fairly 
desire it to be remembered on the other 
hand, that they have derived no aid from the 
carriage of merchandize and live stock ; that 
three coaches, besides, are still running from 
Liverpool, and five from Manchester, to Bir- 
mingham, or to London, which cannot long 
survive the competition of the railway. The 
traffic of the line will not, they think, be 
fully developed until the opening of the 
London and Birmingham railway, " when 
the increased facilities of intercourse with 
the metropolis will give an impulse and a 
motive for travelling to which it is not easy 
to prescribe limits." 

The gradients of the railway are stated to 
have, in no instance, been found an impedi- 
ment. The engines can surmount the Made- 
ley summit with a train of more than 200 
passengers and their luggage (a load far ex- 
ceeding the average), without any material 
diminution of speed ; nor is there any diffi- 
culty experienced in the same engine per- 
forming a trip to Birmingham and back 
again in the day. 

The Directors propose to effect a more 
convenient and direct communication be- 
tween the London and Birmingham and 
Grand Junction at Birmingham. The de- 
stination, they say, of a large majority of 
persons travelling upon the railway is to 
parts beyond Birmingham ; and to these, 
the annoyance and loss of time in the change 

* The traffic between these four point! only and 
Manchester would be affected by the lines from 
Manchester to Stafford and Munchester to Crewe. 



of coaches and transferring of luggage will 
be a constant source of complaint. To such 
as are unacquainted with the localities, it 
may be necessary to state that the two rail- 
ways, though coming from opposite points, 
enter Birmingham almost parallel to each 
other ; the consequence of which is, that the 
coaches, having arrived by the one line, 
must be turned singly upon a turn-plate, 
and remarshalled in a train, before they can 
depart on the other. It is to avoid this de- 
tention that the Directors propose to carry 
an embankment from the present temporary 
station at Vauxhall to join the London and 
Birmingham about a mile from their own 
station. The length of this branch will be 
about three-quarters of a mile, and the cost 
of making it is estimated at 20,000/. to 
25,000/. The object is not so much the 
saving of distance as of time. It would re- 
duce the stoppage at Birmingham to a few 
minutes, and would enable the train to pro- 
ceed uninterruptedly for 200 miles, with 
merely a change of engine at Vauxhall, 
where a fresh one would be in readiness to 
start, whether the train was before or after 
its time. 

Annexed to the Report was a statement 
of accounts, from which it appeared that the 
capital expended upon the works, including 
the purchase of the Warrington and Newton 
Railway, and of engines, coaches, and wag- 
gons up to the 30th June, is 1,469,811/. 4#. 5tf. 
There still remains 10/. uncalled, of which 5/. 
per share will be required in the present 
year; and the rest in the first half of the 
next, for the completion of the road, the sta- 
tions, and the purchase of additional stock. 
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NOTES AND NOTICES. 



VOTKS AVD VOTICKS. 

Paper Casts of Sculpture. — My servants made me 
rusts in paper of the sculpture on the walls of these 
two rooms, that is, of all the sculpture in the three 
lar.-e plates which I now publish. This method of 
obtaining facsimiles of sculpture hi basso-relievo Is 
very successful, and so easy, that I had no difficulty 
in teaching it to my Arabs. 1 found stiff, unsized, 
common white paper to be best adapted for the pur- 
pose. It should be well damped, and, when applied 
to sculpture still retaining its colour, uot to injure 
the latter, cure should be taken that the side of the 
paper placed on the figures l>e dry — that it be not 
the side which has been sponged. The paper, 
when applied to the sculpture, should be evenly 
putted witli a napkin folrhd rut her stifily; and, if 
any part of the figures or hieroglyphics be in intag- 
lio or elub irately worked, it is better to press the 
paper over that part with the fingers. Five minutes 
i* quite sufficient to make' a cust of this description. 
When taken off the wall it should be laid on the 
ground or sand to dry. I possess many hundred 
casts, which my Arabs made for me at Thebes and 
In the Oasis. Indeed, I very rarely made any draw- 
ings of sculpture without having R cust of the same; 
and as t he latter are now quite frtsh as on the day 
they were taken, the engraver having not only my 
drawing but also these indubitable fac-similes, is 
enabled to make my plates exactly like, and quite 
equal to the original.— UoakiHg*§ VhU to the Oasis. 

Steam Boats ia Switzerland. — According to the 
accounts from Switzerland, several of the Cantonal 
Governments have determined to build steam-boats 
to run on their inland hikes. This plan will pro- 
duce great advantages, by opening a more ready 
communication between Zurich, the Orisons, and 
Italy. When the boats Intended to navigate the 
Lake of Geneva commence running, travellers may 
go from Geneva to Berne in one duy.— Uazette tie 
France, 

Queen Anne's Farth M u c h misconception 
prevails amongst the vulgar us to the Scarcity and 
value of Queen Anne's farthings. There are six 
gnrtkingiy>t this queen, one of which was circulated 
as currency, and if in tine condition, is worth from 
seven shillings to a guinea. The ulher live are 
what are called pattern pieces, — that is, coins struck 
for approval, but never issued for circulation ; and 
their value varies, according to their condition and 
scarcity, from one to five pounds, though No. 4, 
which is scarce, and the existing specimens of 
which .".re not in good preservation, might, if very 
tine, bring In/., or even more. But there are also 
very many lira** farthings of this Queen, altogether 
worthless ; yet, when ignorant people get hold of 
one of these, they often fum y their fortune is made, 
and tramp up to Ijondon even from Ireland, to the 
no small annoyance of dealers and the officers of the 
British Museum, as well us to their own dismay 
when they find they cannot turn their brass into 
gold — Spectator. 

Preservation of Vessels from Fire.— A plan for 
extinguishing lire on board vessels having gone the 
round of the newspaper* a few days since, I beg 
leave to call the attention of your readers to the 
second volume of your valuable Magazine, p. X'M, 
where they will there see a similar suggestion by a 



seaman, and honoured with your approbation twelve 
years ago, which, if it hud been adopted, would have 
saved many lives and thousands of pounds. I merely 
point out this to shew the value of your Magazine, 
wherein are many useful hints expressed by ingeni- 
ous minds, who, having the will, have not the menus, 
of bringing them forward for the benefit of mankind. 
1 am, Kc, A. M. G. London, Sept. 18, IK37. 

A New Light. — A chemist having found, after 
many experiments, that a void produced by elec- 
tricity In a glass vessel became rnurhions, has, at 
last, succeeded in forming a long bottle, of 3 inches 
by .'«>, from which having .exhausted the air, and 
otherwise acted upon it by a galvanic battery, alight 
is now emitted, being hung up in his apartment, 
equally clear, but not so oppressive to the eyes, as 
that of the sun. — French Paper. 

lAme. — Lime is said to be an excellent remedy for 
burns or scalds : equal proportions of lime, water, 
and any kind of oil, made into u thin paste, and im- 
mediately applied and repeatedly moistened, vill 
speedily remove the effect of a bum ; and if applied 
later, even when the blister has risen, the remedy 
never fails. This paste has been known to stop 
effusions of blood, when almost every thing else has 
failed. Dry lime thrown into a flesh wound is always 
healing. 

Eject of Climute and Cultivation on Vegetables. 
— The myrtle tree, which, with us, is a small shrub, ! 
urows in Van Pieman s Land to the height of l»«Jt» 
feet, and has u trunk from ;«» to 4u feet in circuiu- \ 
ference. The wood resembles cedar.— The Chinese 
have an art by which they are able to produce 
miniature pines, bearing a perfect resemblance to 
the gift-antic specimens of America, and only live or 
six inches high. 

The Quern's AVk< Dessert Sereire. — There has 
lately been exhibiting, at the Griffin warehouse, 
(late Weeks's Museum), Piccadilly, an elaborate 
specimen of skill and excellence in one of the fore- ! 
most of British manufactures. It is a splendid 
Splendid dessert service of porcelain, made for her * 
Majesty, by Messrs. Bramcld, of the Rockingham 
Works, near Rotherham, Yorkshire, of British ma- 
terials. The designs, which are original, are by Mr. 
Brumeld ; and the pictorial embellishments have 
been executed by the artists of the Rockiugham 
Works. It has taken live years to complete this 
extraordinary labour of British art, the charge for 
which is upwards of JOOu guineas. The svrvice 
consists of I'tMi pieces, viz., ^elevated vases, baskets, . 
&C., and 12 dozen plates. The sendee, by its light- 
ness and elegance, will relieve the massive gold pla- 
teau, candelabra, &c, which are used at the royal 
state dinners. 

Literary Patents.— Vope took out a patent for the 
translation of the Odyssey, and at the time I com- 
menced business, it was 'not luicommon for book- 
sellers to take out patents for new books.— Tegg's 
Jlemarks on Copyright. 

The Xotice of the Pulrerized Cork Iiedn, given 
p. 408, was extracted from an American paper. We 
are not aware of any article of the kind being manu- 
factured in this country. 

The British Association. — We shall devote an ex- 
tra sheet next week to giving an abstract of the 

proceedings of the Liverpool meeting. 



Brituh and Foreign Patents taken out u ith economy and despatch ; Specifications, Disclaimers, and 
Amendments, prepared or reeised ; Caeeats entered; and generally every Branch of Patent Iituinei* 
promptly transacted. 

A complete list of Patents from the curliest period (15 Car. II. 1675 J to the present time may be crammed. 
Fee '2s. Cat. ; Clients, gratis. 
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PARIS AND ST. GERMAIN RAILWAY. 

The last " movement" of the Paris- 
ians has been by steam. The present 
point (T appui of the excitement of the 
capital of La Belle France, is the re- 
sult of its first attempt to annihilate 
' distance by the aid of mechanics. *Of 
the opening of the railway from Paris 
to St. Germain, we extracted an amus- 
ing account from the letter of the Times 9 
Parisian correspondent, in our 734th 
number ; and we now present our readers 
with an engraving of the works at the 
Paris terminus, copied from a lithograph 
lately published there ; and also with a 
map of the line. 

We shall go more into detail in our no- 
tice of this railway than we are in the habit 
of doing, in the first place, because it forms 
one of the first practical results, in tliis 
branch of art, of the usual superabundance 
of French theorising ; and secondly, that 
the principal features of the line may be 
pointed out to such of our countrymen 
as may be visiting the French capital, 
who will of course not fail to take a trip 
by steam to St. Germain. The account 
which follows is made up partly from 
personal observation, and partly from Jhe 
Parisian periodicals and papers of the day. 

On entering the station at the Paris ter- 
minus and paying for your place, you are 
immediately struck with the prominent 
manner in which the national taste for 
gaudy display, is introduced into an un- 
dertaking where everything is of great 
weight and giant strength. Having ob- 
tained your billet, on which is marked the 
number of the place you are to occupy, 
you are, on producing it to a gendarme, 
ushered by him into a magnificent saloon, 
which in the evening is lighted with fine 
chandeliers. This saloon is in the form 
of a lunette, with a railing in the centre, 
to divide the high price from the low- 
price passengers; each point of the lunette, 
is the exit from this saloon to the stairs, 
(see engraving on front page) which lead 
to each side of the railway ; the walls of 
this waiting saloon are divided into com- 
partments, beautifully painted and de- 
corated in the Louis quatorze style ; as 
also with medallion portraits of celebra- 
ted engineers and men of science. The. 
four principal compartments contain very 
spiritedly painted figures, emblematic of 
Science, Industry, Commerce, and Agri- 
culture. In smaller compartments are 



tablets on which are inscribed the names 
of Newcomen, Savery, Watt, Wash- 
brough, Trevethick, &c, Papin occupy- 
ing a place in the centre tablet, in 
consequence, perhaps, of some new dis- 
coveries of Baron Dupin, proving him 
to be the inventor of railways and lo- 
comotive carriages ! Elegant and soft 
cushioned seats, covered wilh scarlet 
damask, are provided for the waiting pas- 
senger, who is enjoined in the announce- 
ments to be at the rendezvous a quarter 
of an hour before the appointed time of 
starting — more than half the time occu- 
pied in journeying the \i\ miles. The 
windows of this saloon overlook the rail- 
way. " The building, the interior of 
which we have just described, is over 
the commencement of the first tunnel, 
which is at a little distance from the ex- 
treme end of the railway, the line after 
emerging from it, continuing for a short 
distance, and terminating in a similar 
building ; and the part between these two 
erections forms a kind of head, analagous 
to the basin of a canal, where passengers 
enter the carriages, and the waggons are 
loaded. The path by the side of the 
train is here elevated so as to be over the 
wheels, and level with the floors of the 
carriages ; thus a passenger has merely to 
walk into the vehicle, any accident from 
falling being rendered impossible. The 
same plan is adopted on the Birmingham 
line, but on the Greenwich, the height 
to which a passenger has to mount is ex- 
tremely inconvenient, The reader will 
perceive that the view of the railway on 
our front page is taken from the building 
at the extreme end, and looking on to the 
building across the neck, if we may so 
speak, of the line. The former beinff the 
entree, and the latter the sortee, and hav- 
ing similar flights of steps, as is partially 
seen in the engraving. 

The general design of these buildings, 
and the grand flights of steps, from a 
point of view taking in the whole, is of a 
very bold and striking character ; and the 
effect of this design, from being executed 
in stone, in fact almost cut out of a bed 
of stone, comes with much force upon ah 
eye accustomed to the dullness of the 
brick and mortar structures of this coun- 
try. The facility with which stone can 
be procured, being often dug from the 
quarry, hewn into blocks, and used, near- 
ly all upon the same spot, gives tJhe 
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Parisians a great advantage over us, in 
the power of making a display of taste 
in the execution of their public works. 

The law authorising the formation of 
a company for the construction of the 
railway from Paris to St. Germain, was 
passed on the 9th of July 1 835. It com- 
mences, at present, in the Place de 
l'Europe, on the north of Paris, but it is 
intended to continue it, by the Rue 
Tronchet, nearly to the Madelaine, in the 
very heart of Paris ; the termination is 
at the port of Le Pecq, at St. Germain. 
The length of the line is 18,430 metres, 
or 1 1.160 miles, English. At Paris, it it 
40.55 metres above the level of the sea 
(about 127 feet English) and at LePecn. 
31.497 metres (about 101 feet), the dif- 
ference in height between the extremities 
being 8.07 1 metres (about 26 feet). The 
railway passes under the Place de PEu- 
rope in a tunnel of 264 metres, or 844 $Tt. ; 
then through a cutting, walled in on each 
side until it enters another tunnel of 403 
metres, or 1292 feet in length, which 
leads as far as the Rue de la Paix in the 
village of the Batignolles ; it then passes 
under the exterior Boulevart and the 
Rue des Dames and Rue de la Paix, and 
various other streets, by means of bridges. 
Immediately past that which carries the 
Rue Cardinet over the railway, are large 
warehouses occupying an area of 250 m, 
by 100 m. (800 feet by 320) for receiving 
goods and merchandise brought to Paris 
by the railway. The line now proceeds 
on an embankment until it crosses the 
Seine a little way past Asnieres by a 
bridge of five arches of 30 metres each, 
(about 96 feet) ; it then continues in a 
direct line from its first curve before the 
Batignolles for about 4500 metres (three 
miles), when between Colombes and 
Asnieres, there is a curve of 2000 me- 
tres (about 1} miles) radius. In an* 
other direct line it then proceeds as 
far as the two bridges over the Seine a 
little way past Rueil, where the railway 
takes another curve of a similar radius to 
the last. These bridges cross two arms 
into which the Seine is here divided, em- 
bracing the Isle du Chiard ; one bridge 
is of three arches of 28 metres (89j feet) 
each. In another direct line it then tra- 
verses the Forest of Vesinet and termin- 
ates at Le Pecq, in a large depot for pas- 
sengers, and forwarehousing merchandise 
brought up by the rivers Seine and Oise 
to proceed to Paris by the railway; or 



which has been brought from Paris to 
be taken on by these rivers. 

The whole length of railway is divided 
into three straight lines, and three curves. 
Each curve is on a level, and each straight 
line is an inclined plane of 1 mil. in each 
metre (or 1 in a thousand). It was cal- 
culated by the engineers that the same 
power required by the locomotive to as- 
cend this incline, would be required to 
turn each curve, in going from St. Ger- 
mains to Paris ; and that the power ne- 
cessary to turn the curve in going from 
Paris to St. Germain would be obtained 
from the impetus acquired by the train 
in descendtng the inclines ; so that thus 
the locomotives would always be kept at 
an uniform power of traction. On ap- 
proaching Paris the terminal curve di- 
minishes to from 900 to 800 metres (960 
to 852 yards), this being rendered neces- 
sary by the locality, and it also serves to 
deaden the speed of the train as it ap- 
proaches the end of its course. 

By the railroad, the distance between 
Paris and St, Germain is only a third of 
the length which it is by the river Seine; 
the navigation between these two points 
is, besides being so circuitous, extremely 
difficult, and at times impossible. This 
remark, however, merely applies to the 
carriage of heavy goods, as no passenger 
ever thought of travelling to St. Germain 
by water. Even by the steam packets 
which were established about a year ago 
between Paris and Rouen, from the cir- 
cuitousness of the route, and the diffi- 
culty of navigation, it was found necessary 
to convey passengers by diligences to 
a point about 15 or 16 miles down the 
river, where they then embarked in the 
steam vessel. 

The " materiel " possessed by the 
administration of the railway, consists of 
a motive force of 12 locomotives of dif- 
ferent powers ; equal in all to 360 horses. 
The means of transport consist of— 

Persons. 

5 Gose carriages, having accommo- "I ,. A 

dation for J 150 

2 Open carriages 80 

8 Diligences 240 

20 Waggons " furnished" 800 

70 Waggons " unfurnished 2800 

Altogether there are vehicles for 4070 
persons. There are four double lines of 
rails from Paris to the Batignolles ; three 
from thence to near Asnieres, and two 
from thence to St. Germain. As yet, how- 
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ever, onlv one track is completed, for a 
considerable distance. 

The rails on this line are of great 
solidity, being twice the weight of tnose 
on the Liverpool and Manchester, the 
former being about 60 lbs. per lineal 
yard, and the latter only about 30 lbs. 

The breadth between the rails is li 
metres, (about 5 feet) ; between the lines 
1.80 m. (about 6 feet) and on each side 
1.45 m. (about 4 £ feet). The tunnel of the 
Batignolles is divided into two galleries, 
in each of which are two tracks of rails ; 
one gallery was commenced on the 7th 
June, 1836> and finished, 9th March, 
1837 ; the other is not yet completed. 
The breadth of each gallery is 7.40 m. 
( about 23 feet ), the height 6m., ( about 
20 feet. 

The number of persons going between 
Paris and St. Germain before the es- 
tablishment of the railway, by public and 
private carriages, was estimated at 400,000 
a year, or about 1100 per day; it was 
anticipated that this number would be 
increased in a tenfold degree ; nor do we 
think the expectation likely to be disap- 
pointed : during the day the railway trains 
are always full, and on fine evenings and 
Sundays the crush to obtain places, is as 
suffocating as at the gallery door of a 
London theatre during the Christmas 
holidays. 

The railway from Paris to St. Germain 
presents a summary of all the works that 
any undertaking of a similar nature, is 
usually called upon to execute. Two tun- 
nels, the one with four double lines of rails 
under two parallel arches or galleries ; 
the other with also four lines under a 
single arch. Three grand bridges over 
the Seine, of which one is of three arches 
of 150 metres, (480 feet) ; fifteen bridges 
for roads and streets, the names of which 
it is needless for us to mention, to pass 
over the railway ; cuttings to the depth 
of 17 metres (60 feet), embankments to 
the height of from 10 to 20 metres (32 to 
64 feet), and a stone quarry traversed. 

The Landscape, on the route of the line, 
is not of any particular interest. On 
crossing the Seine at Asnieres, are seen 
the magnificent Arc deTriomphe d'Ktoile 
and the church of St. Dennis. The suc- 
ceeding country is of a varying character. 
The forest of St. Germain, near which it 
terminates is the most extensive in the 
neighbourhood of Paris, containing 5,550 
French acres. Its vicinity to the railroad 



is already attracting there a new stream 
of population. The Maisons Lqfl&tte, and 
its vast park of 1500 acres is now, says a 
Parisian journalist, being transformed 
into a dehcieuse colonic, where are build- 
ing under the direction of a young arch- 
itect, M. Duval, "les constructions les 
plus variees, les plus agreables, les plus 
capricieuses, qu'il soit possible de von*". 
This delicieuse colonie is, thanks to the 
railroad, within forty minutes journey of 
Paris ; and for 8000 francs, or £320, one 
may become the proprietor of an acre of 
land, well covered with wood, a pretty 
house and garden, and near the banks 
of the Seine. 

The railway trains leave Paris at inter- 
vals, ten times a day ; as also the same 
number of times from St. Germain. The 
departures are so arranged, that no more 
than one train shall be journeying on the 
railway at once ; the time occupied in 
performing the trip, being from 25 to 30 
minutes : indeed this arrangement is at 
present necessary, as for a great part of 
the length, the line is onlv a single track. 
The fares are from 1 to 2£ francs. 

The utility of the railway-system as 
applied to France cannot be questioned. 
In the neighbourhood of the capital its 
effects will be most beneficial. The sup- 
plying of the markets of Paris, says a 
writer in the Revue Britannique, with ar- 
ticles of daily consumption, especially 
milk and vegetables, has been becoming 
more and more difficult from the increas- 
ing population; the great demand im- 
poverishing the lands in the neighbour- 
hood ; the kine are being constantly drain- 
ed to the last drop, and the gardens per- 
manent dung-hills. The swiftness of 
transport on a railway, he adds, being 6 
or 7 times that of carriages on common 
roads, the produce of places six or seven 
times furtner distant from Paris than 
are at present available, would thus be 
brought into the market. And if lines 
were to radiate in all directions from the 
capital, with connecting branches, from 
36 to 49 times the present extent of 
country would be laid under contribu- 
tion for the supply of Paris. 

On the other hand we have heard it 
objected, that the system of centralization, 
which gives Paris such a hold upon the 
whole country, would be increased by 
railroads; we think, however, that the 
effect would be the contrary, and that the 
general adoption of the railway system 
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from the capital to the provinces, and 
from one province to another, would tend 
to equalise rafher than centralize, influ- 
ence and wealth, as well politically as 
commercially. 

SPEED OF AMERICAN STEAMERS. 

» tt *• ■ i , « * 

Sir,— At the meeting recently held at 
Liverpool by the British Association for 
the advancement of Science, I per- 
ceive that doubts were thrown on the 
statements of Professor Henry of New 
York, relative to the speed attained by 
steam boats navigating the Hudson 
River. 

Professor Henry said " he had him- 
self often gone the distance of 1 50 miles 
in nine hours ; and he had stated that 
the current was very trilling. Indeed 
what current there was, was reversed by 
the oceanic tide ascending the river." To 
which Dr. Lardner replied,—" from his 
own experience he utterly disbelieved, 
that the extent of fifteen miles an hour 
could be attained except by boats of a 
very peculiar description." 

Professor Henry only stated, what is 
so well known to those who have been 
on the Hudson, that the only wonder is, 
that the remark excited observation. 
How did Dr. L. ascertain that the Ame- 
ricans had not boats of a very peculiar 
description? Surely he ought to have 
ascertained the fact before he volunteered 
so uncourteous a contradiction. So far 
back as April 1833, I sailed the distance 
in eleven and a half hours, and that was 
not then considered a quick passage. 
Perhaps it may be unknown to many of 
your readers, as well as the Doctor, that 
the boats navigating the Hudson are 
built chiefly of pine and cedar, as light 
as possible, and only for sailing in smooth 
water j indeed so disproportioned are the 
timbers to the weight of the engine when 
in motion, that the decks are kept in 
continual vibration. The dimensions of 
one of their small sized boats, the "Cham- 
plain," was given me by the engineer 
while on board in 1833 :— 



Length of boat 180 feet 

Breadth ditto 28 «• 

Ditto paddles 144 M 

Diameter of ditto 22 M 



Boilers on deck, four, for the purpose of 
distributing the weight. 

Engines, two, 80-horse each. 
Cylinder, forty-two inches. 
Stroke, ten feet. 



MMON SALT. 

Strokes per minute, twenty -three* 
Consumption of pine wood per trip, thirty 
chords, at four dollars per chord. 

The De Witt Clinton is 233 feet long, 
independent of her false bow, which may 
be seven feet more ; has one engine of 
1 80-horse power, with a sixty-five inch 
cylinder, and ten feet stroke ; the beam 
works on an erection of wood, raised 
from fifteen to twenty feet above the 
deck. 

When we consider that the chief part 
of our river boats are short, and strongly 
timbered for the sea, with their engine 
and boiler in the hold, a supply of heavy 
coal for fuel, we need not be surprised 
that they arc unable to attain the speed 
of boats built on the American principle. 
If Dr. Lardner never travelled in the 
United States, "his own experience" 
cannot apply to their boats ; and conse- 
quently, proves nothing. He disbelieves 
the Professor's statement, because at 
variance with his own experience — How 
modest ! It is to be hoped that Foreign- 
ers will neither judge of the modesty or 
courtesy of our scientific countrymen, by 
this rash exhibition of ill nature and in- 
decorum; had the Doctor suppressed 
his impatience a little longer, he might 
have learnt that the secret of their sneed 
lay in their sharp bows, and light draft 
of water, in presenting a diminished 
surface to the action of the opposing 
forces, or resisting medium. Perhaps 
inquiries are beneath the Doctor's notice. 
Has he been so long accustomed to teach, 
that he has forgotten to learn ? But we 
suppose Dionysius must still be absolute 
at Syracuse. 

I have the honour to be, 

Your most obedient servant, 
John Galloway. 

87, Piccadilly, Manchester, September 18, 1837. 
KYAN V. COMMON SALT. 

Sir, — I am not one of those who 
have indulged in fearful apprehension of 
the consequences likely to arise from the 
general use of kyanised timber, on the 
health of her Majesty's lieges by sea or 
by land ; neither can I agree with Mr. 
Murray, who, in Number 736, page 
398, inclines to attribute the present 
sickly appearance of the giraffes in the 
Zoological Gardens, Regent's ^ Park, to 
the circumstance of their continual lick- 
ing of the kyanised palings. Those per- 
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sons who have studied the economy of 
these curious animals, well know the 
difficulty experienced in naturalizing 
them in our extremely variable climate ; 
and to the effects of climate alone, 
may their present state very fairly be 
ascribed. 

The following extract from Dr. Gran- 
ville's description of the salt mines at 
Saltzburg, in his recent work on the 
Spas of Germany, -is somewhat curious, 
and well worthy of something more than 
u passing notice." 

" As it was discovered that, where the 
wood was most exposed to the action of 
the salt earth, it became harder and 
harder, and was scarcely ever after liable 
to decay, all those piles which, when 
fixed, are not necessarily in contact with 
the salt parts of the mountain, are pre- 
viously soaked in brine. Now here is a 
hint for a rival company to Kyan's mo- 
nopoly, which I am convinced offers no 
greater security against the decay of 
wood than strong brine would. It will 
be found on trial, that the bichloride of 
sodium in this respect is as efficacious 
as the bichloride of mercury employed by 
Kyan." 

Dr. Granville appears to have a good 
deal of reason on his side, and should 
the fact prove to be as he asserts, which 
I think very probable, the preservation 
of our timber will become a cheap and 
easy process; free from all the objec- 
tions (just or unjust) that have been 
made from time to time against Mr. 
Kyan's patent process. 

I remain, yours respectfully, 

Wm. Baddeley. 

18, 1837. 



EXPERIMENTS IN ELECTRO-MAG- 
NETISM. 

Sir, — I have completed an electro- 
magnet, which is made from a half inch 
rod, and is three inches in length. I cal- 
culated it would support about ten or 
twelve pounds ; but to my great sur- 
prise it sustained thirty-five pounds, with 
a battery only 2\ incnes high, and 2£- 
diameter. Encouraged by this experiment, 
I commenced a trial of the helix, which 
I believe has the property of suspending 
a needle in its centre ; I wound three 
layers of copper-wire, about one-sixtieth 
inch diam., and covered with cotton, on 
a glass tube, one inch diam., brought the 



three wires together, and soldered them 
to a piece of large copper-wire at each 
end of the helix. I then amalgamated 
the ends of the large copper-wires, and 
made the connexion by dipping them into 
the cups of a battery six inches high, and 
four in diameter ; but there was not the 
slightest effect produced on the needle, 
though the acid was very strong. I 
tried it next with a tube half inch diam. ; 
then there was a little effect obtained. 
Lastly, I tried it with a tube quarter inch 
diam. and four layers of wire, and it then 
drew the needle a little way in, but 
would not, as I expected, suspend it, 
although I tried it with fine soft iron 
wire, fine magnetised needles, very strong 
solutions of different acids, and was 
particular about the amalgamations. If 
any of your numerous correspondents 
can give me any information respecting 
the cause of my failure, and give a few 
practical hints, through the medium of 
the Mechanics' Magazine, it would greatly 
oblige, 

Your constant reader, 

S. C. 

Weymouth, September 16, 1837. 



cer- 



APPEARANCE OF A LUNAR RAINBOW. 

Sir, — It has been observed that Lunar 
Rainbows are very rare, and have been 
seen only when the moon was at the full, 
Whether they can be seen only at the 
full, I ain not prepared to say, but the 
one which I am about to describe 
tainly did happen at that period. 

It was on Thursday evening the h 
inst., at a quarter past eight o'clock, i 
six hours forty-seven minutes after full 
moon, that I was walking out in a field 
adjoining the house in which I reside, 
when on looking at the sky in a north- 
western direction, I was struck with the 
appearance of something which seemed 
like a rainbow. Never having seen one 
by night myself, and knowing it to be of 
very rare occurence, I hastened to call 
the rest of the family out to witness this 
extraordinary phenomenon. 

The weather in the course of the day 
had been very rainy, but had cleared up 
a short time previous to the appearance 
of the bow. The wind was moderate, 
blowing from the west. The moon was 
shining as brilliantly as I ever remember 
to have seen her ; not a cloud was near j 
and-over-against her in the north-west 
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bkolt^ 

i ng a blank space at each comer, equal to 
four square*. The men are placed as usual 
in the sanations of AB, CD and should 
be of different colours. Two seta of men 
will be requisite. The partners or allies 
in the game, sit side by side, as AB, CD. 
so that they will be able to communicate 
their intentions to each other. Suppos- 
ing CD to be the antagonists of AB ; C 
D or AB must both be check-mated 
before one or the other be conquered ; if 
any one of the players be check-mated, 
hU men remain powerless and inactive, 
and can neither be moved nor taken i but 
Bhould his ally be able to relieve him, he 
may immediately return to the charge, 
aud the whole of his men come into 
power as before. 

The moves are the same as in common 
chess ; therefore the parties are in fact ex- 
posed to a eross-fire combined with the 
resistance of his antagonist before him. 
If any game be calculated to make the 
players look about them, this is the one j 
the interest it excites is said to be beyond 
description, and which is much increased 
by affordinff lifautx of communication 
th?parties interested. The de- 



scriptive diagram exhibits at . once the 
form of tip feard, and ike situate* of' 
the players. 




CRAN* ROTARY 

MOTION. 

Suy^I observe in vour publication 
of September ?nd., a letter from a cor- 
respondent, (Mr. Ettrick) with a .de- 
scription of a machine, by which a 
rotary motion may be obtained, in any 
direction from the original motive power; 
and a model of which he states to have 
been constructed last year, and placed m 
the Adelaide Booms. My object in now 
addressing VOu, is merely to say, that I 
adopt, ,,l a similar arrangment of double 
cranks> the year 1835, indeed.it forms 
a leauTngis«twre of a machine, I at that 
time commenced the construction of, but 
which I have not yet had time to mature. 

I must, however, at the same time con- 
fess that I was hot aware of its utility or 
novelty, until I perused your correspon- 
dents description, otherwise, I should 
have published my claim to the invention 
bag before this time. 

I am, Sir, 
Yours respectfully, 
An Amatrur Mechanic. 



GOWLAND'8 ARTIFICIAL HORIZON. 

Sir,— At the late meeting of the Brit- 
ish Association, in Liverpool, Mr. Wil- 
liam Ettrick gave a description of seve- 
ral artificial horizons ; among others, of 
one invented and constructed by himself. 
This instrument consisted of a black 
glass plane, with a pendulous rod at- 
tached to the under surface, and was 
supported by centres playing in gunbals. 
The rod had a weight affixed to its lower 
end, for the purpose of maintaining the 
horizontal position of the plane. 

Under these circumstances I deem it 
right to state, that in the early part of 
the year 1835, Mr. Gowland, chrono- 
meter maker, of Leathersellers Budd- 
ings, London-wall (the ingenious lnven- 
ter of the triple-pointed steel pens, &c ), 
showed me an artificial horizon which 
he had introduced, consisting of a flat 
plate of opaque black glass, which floated 
upon the surface of mercury contained 
within a circular box, somewhat re- 
sembling a large tobacco-box The glass 
was of a very beautiful jet black colour, 
and was levelled with extreme care, the 
positive efficiency of the instrument 
rnainly depending upon the accurate 
parallelism of the two faces. Suspended 
by centres, moving in gimbals, with a 
weightier rod screwed to the bottom of 
theW this horizon, would be adapted 
to use on ship-board. For the purpose of 
land-service, however, the plumb-rod is 
unnecessary, the instrument being com- 
plete in its original simple and compact 
form The portabUity of Mr. Gowland s 
artificial horiaon, with the circumstance 
of its requiring no verification or adjust- 
ment previous to using, stifficienUvac- 
counts for the high value that has Veen 
attached to his instrument, and justmes 
the preference it has attained over some 
other inventions of a similar nature. 

Extraordinary care must of necessity 
be used in aftWng the pendulous rod to 
Mr Ettrick's glass plane, so as to obtain 
a true horizon, and'l apprehend it must 
be liable to derangement in use.^ In Air. 
Gowland's apparatus no such nicety is re- 
ared; ^^^^^^ 
The tremulous motion of the nwrcury, 
which is so decidedly objectionab e to its 
uie for a reflecting surface, b nulhfied 1 by 
he superincumbent plane of glass, whUc 

out tro w, "Vym. Baddbley. 

Wdllngto n -.t«et, BlackfH.r.-ro«J, 
iber 26tb loo/ . 
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DISCOVERY OF KRF.OSOTK J ITS USE IN 
PRESERVING ANIMAL SUBSTANCES, ETC. 

For seven] years past, the dry distillation 
of organic substances has eugaged the atten- 
tion and exercised the interest of European 
chemists. This process consists in subjecting 
them, when deprived of moisture, to a high 
temperature. By this means the elementary 
principles of the body are acted on ; they 
enter into new combinations, so that the 
products are the result of its destruction or 
decomposition by heat. 

In 1830, M. Reichenbach, a chemist of 
Blansko, while engaged in the investigation 
of this curious interesting subject, discover- 
ed kreosote and live other substances, all of 
more or less value in medicine and the arts, 
and all produces of the destructive distilla- 
tion of vegetable matter. Kreosote, how- 
ever is by far the most important of all these 
products, both on account of its chemical 
proprities and its numerous practical appli- 
cations. It was first discovered by Reich- 
enbach in impure pyroligneous acid, and 
afterwards in all the tars. 

It is an oily transparent fluid, and when 
pure perfectly colorless; its odor is very 
similar to that imparted to meat by wood 
smoke, varying, however, accordingly to the 
species of tar used in its manufacture. It 
is readily combustible in the atmosphere and 
burns with much smoke. 

, Kreosote has been successfully applied to 
the preservation of fresh meats, and hence 
may hence may become an important article 
in domestic economy. The meats intended 
to be preserved should be immersed in a 
solution of one part of kreosote in a hundred 
cf water. Here they should remain from 
twelve to forty-eight hours, according to 
their size, when they are to be dried, either 
in the sun or before the fire, snd afterwards 
set aside for six or eight days, at the end 
of which period they will be found to have 
acquired the consistence, appearance, smell 
and taste of the finest smoked meat. 

Kreosote is probably the most efficient 
substance yet discovered for the preservation 
of dead bodies of whatever kind. — Birds 
poisoned with it, resist putrefaction for a 
great length of time, and the bodies of ani- 
mals may be mumified, so as to keep them 
sound for an indefinite period by immersing 
them in a solution of kreosote in water, or 
by injecting a mixture containing kreosote 
into the blood vessels. 

And, indeed, from recent investigations, it 
has been ascertained, beyond a doubt, that 
the tarry and resinous substances from which 
kreosote is cheifly manufactured, were the 
very articles used by the ancient Egyptians 
in the process of embalming, and by means 



OP KREOSOTE. 

of which their mummies nave been handed 
to after ages — mementos of the science and 
skill of that gifted people, as imperishable 
and as wonderful as the pyramids them- 
selves. 

It is stated in the Asiatic Journal for 
February, 1836, that Lieut. Col. M. C. Bog- 
nol presented to the Royal Asiatic Society a 
human hand and a piece of beef, preserved 
by means of a preparation of vegetable tar 
found on the borders of the Red Sea, in the 
vicinity of Mocha. The Bedouin Arabs 
with whom he conversed on this subject, 
were of the opinion that this vegetable tar, 
called-in their language Katran, was the 
article chiefly depended on by the ancient 
Egyptians in the process' of embalming. 
They also believed that large quantities of 
camphor, myrhh, aloes, and frankincense 
were used j but these axe evidently not es- 
sential, as the tar alone penetrates and dis- 
colours the bone. The only use now made 
of this tar, is as a plaster or ointment for 
the sore backs of horses and camels, rot in 
sheep, and lastly, in the preparation of the 
heads of criminals sent from the distant 
provinces to the seat of government. The 
tar is obtained from the branches of a small 
tree or shrub, which is found in most parts 
of Syria or Arabia Felix. 

The process by which kreosote is procured 
is complex and difficult ; that of Reichenbach 
has been simplified and improved by other 
chemists. The following is the mode re- 
commended in the Annates de Chimie et de 
Physique of July, 1835, by M. Koene. 
The tar derived from pit coal is distilled in 
a retort provided with a long tube, having a 
large mouth. Under this is placed a re- 
ceiver. The oil which comes over first 
swims on water ; and it is necessary to re- 
move from time to time the products of the 
distillation, till an oil is obtained which sinks 
in water. When this is found to be the 
ease, the product is collected. The heavy 
oil obtained during the distillation condenses 
not only in the receiver, but also in the tube 
of the retort, where it unites with the naph- 
thaline, forming a buttery substance. By 
applying a gentle heat, the mass will drop 
into the receiver. The product is now al- 
lowed to remain in a cool place for some 
hours, after which it is pressed. The ex- 
pressed naphthaline still contains oil, which 
is separated by heating it with its own wefght 
of acetic acid till it melts. After allowing 
it to cool, the crystallized naphtha is pressed; 
and the acid adhering to the kreosote is satu- 
rated with sub-carbonate of potash. The 
kreosote is now to be shaken for a quarter 
of an hour with phosphoric acid, the pro- 
portions being half an ounce of the acid to 
twenty ounces of the oil. The mixture 
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ought then to be agitated with its volume 
of 1 water, and afterwards distilled with a 
graduated heat, care being taken to sepa- 
rate the oil which floats on its surface. The 
rectified oil is now to be dissolved in its own 
volume of a hot solution of caustic potash, of 
the specific gravity 1.120. When it has 
been allowed to cool for half an hour, the 
oil upon the surface is again removed, and 
the heavy oil again treated with the caustic 
potash, only a fourth part, however, of the 
solution being this time employed. 

On uniting the solutions of potash, a 
slight excess of diluted phosphoric acid is 
added, and the free kreosote which floats on 
the surface is separated. It is again recti- 
fied ; and the first product, which is chiefly 
water, being rejected, the kreosote comes 
over quite pure. 

Kreosote has now been a sufficient length 
of time before the public to enable us to 
ascertain pretty certainly and accurately its 
real value as a remedial agent. 

Reichenbach, among his first experiments, 
applied the kreosote to slight scalds, in which 
he found it eminently beneficial. In the 
treatment of burns, it has been employed in 
France, having, it is said, a remarkable ten- 
x dency to cause the sores to cicatrize from 
the circumference to the centre, thus pre- 
venting those irregular contractions, which 
often produce permanent disfigurement. 

There is scarcely any disease, in which, 
according to the concurrent opinion of nume- 
rous physicians, kreosote has proved more 
beneficial than in the toothache. It has 
been employed on the continent for this 
purpose, ever since its discovery; and for 
the last two years, it has been prescribed 
very extensively in Edinburgh, and Dr. 
Cormick says, with great success. But un- 
less there be a cavity in the tooth through 
which the kreosote may be applied to the 
nerve, as a general rule, no advantage will 
derived from it. Where the pain is merely 
rheumatic, a solution of kreosote and water 
is highly useful, relieving more speedily, 
certainly, and for a longer time, than any 
other remedy. 

Various explanations of the operation of 
kreosote in these cases have been offered, 
but none seem satisfactory. 

1. It has been supposed that the remedy 
produced its effect by destroying the nerve ; 
to this it has been objected, that if the non e 
were destroyed, the pain would never return, 
whereas, in most cases, the pain returns after 
a considerable lapse of time. But the de- 



struction of the nerve, it may be rejoined, 
may be partial only, sufficient to paralyze its 
sensibility for a while, but not sufficient to 
prevent a return of this sensibility. 

2. The kreosote may unite chemically with 
the albumen of the fluids, which are always 
exuding from a carious tooth, and thus form 
a crust to protect the nerve from the action 
of the atmosphere. 

3. It may, perhaps, afford relief by sti- 
mulating the loaded vessels of the nerve, 
causing them to contract and expel the 
blood with which they are surcharged. 

The best method of introducing the kreo- 
sote is by means of a camel's hair pencil. 
After this has been done, the cavity should 
be filled with cotton saturated with pure 
kreosote, care being taken, if possible, to 
prevent any adhering drops from touching 
and irritating the adjacent soft parts. If 
this should happen, however, the pain is 
but momentary, and is not attended with 
any serious consequences. 

Dr. Elliottson has published several inte- 
resting cases of cutaneous diseases, in which 
the kreosote has effected a cure after various 
other means had been tried in vain. It has 
also been recommended in chilblains. Dr. 
Halm, of Stuttgart, says, that whether they 
are ulcerated or not, he accomplishes a cure 
in the course of a few days with a solution 
of kreosote in water. Several caution should 
be borne in mind, in the application of kreo- 
sote to ulcers. It is of great importance in 
regulating the solution, to remember that 
water dissolves only one-eightieth part of its 
weight of kreosote. If a small excess of 
kreosote be present, it will float on the sur- 
face in the form of minute globules ; and, of 
course, when the lint or brush is dipped in 
the solution, these globules will adhere, aud 
thus a much stronger preparation than was 
intended will be used. 

Of all the beneficial effects of kreosote, 
however, there is probably none more im- 
portant than its power of allaying the irrita- 
bility of the stomach, and of controlling the 
most obstinate cases of nausea and vomiting. 
Its power, in affections of this character (says 
Doctor Cormack) exceeds all other all other 
known remedies ; and Doctor Elliottson says, 
that he never knew it fall to arrest vomit- 
ing, proceeding from functional derangement 
merely. Doctor Elliottson also prescribed 
it with great advantage in a case of vomit- 
ing from arsenic ; and severally times suc- 
cessfully for sea-sickness. — American Jour- 
nal of the Medical Science. 
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PROCEEDINGS OF THE LIVERPOOL MEETING (BEING THE SEVENTH) OF THE 
BRITISH ASSOCIATION FOB THE ADVANCEMENT OF SCIENCE. 



qf the Uth 



(Select notice*, extracted and abridged from 

25dqfSt 

SECTION A. — MATHEMATICAL AND PHYSI- 
CAL 8CIKXCB — FIRST SITTING. 
President — Sir D. Buwam. 

Read, 44 Suggestions as to the probable 
causes of the Aerial Currents in the Tem- 
perate Zones/' by Mr. W. R. Birt. 

Read, a communication from Col. Gold, 
late of the Royal Artillery, " On the possi- 
bility of effecting Telegraphic or Signal Com- 
munications during Foggy Weather, and by 
Night, in all seasons." The author calcu- 
lates that the transit by his means would be 
thirty times quicker than by the mail, even 
when conveyed by the rail-road, at the rate 
of twenty miles per boor. 

Read, a communication, forwarded to the 
Association by N. L. Beamish, Esq., 44 On 
an improved mode of constructing Magnets," 
by Mr. Cunningham, of Cork. The author 

qualities, but could not succeed in making 
magnets sufficiently powerful. While thus 
engaged, he met with a communication from 
Mr. Knight, jun., to the Society for the En- 
couragement of Arts, describing a new mode 
of construction, and recommending common 
of an open grain and highly 
is the best material for the pur- 
pose ; and since much hammering is highly 
injurious, he advised that the steel should 
be procured of the size exactly suited to the 
required magnets, which would obviate the 
necessity of forging, except at the centre of 
the rod, to give it the horse-shoe form. The 
author stated, that it would be an obvious 
improvement upon this method, to give iron 
the required form previous to its conversion 
into steel, as this would render any further 
disturbance unnecessary. It occurred to 
him, while reflecting upon the very large 
quantity of carbon in cast iron, that it ought 
to be admirably adapted to this purpose, 
and, in order to test the correctness of his 
opinion, he got three small castings made of 
the horse-shoe form, each weighing seven 
on touching these with a small 
magnet in the usual manner, he 
was very agreeably surprised to find them 
absorb and retain the magnetic influence in 
a degree superior to any steel ones he had 
ever previously constructed ; he stated, that 
he had no doubt that they would be further 
improved if beaten red-hot, and very slowly 
cooled, which would make the metal softer, 
and the grain more uniform, and they might 
afterwards be hardened at the poles to pro- 
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duce the maximum effect. He considered 
this result of much importance, as it will 
enable us to construct compound magnets 
for magneto-electrical machines with great 
facility, and at a very trifling expense, as 
any number could be cast from one timber 
pattern. 

Mr. Christie stated his regret that the 
gentleman, whose communication had been 
just read, had not entered into numerical 
details, stating as well the power of the steel 
magnets which he had previously made, as 
the actual and comparative power of the 
cast-iron magnets, which he seemed so much 
to prefer. It must be obvious, that without 
this information, no scientific person could at 
all confide in the vague statement, that 
magnets made in one particular way were 
44 superior" to those made in another way, 
for both might be badly made, and the dif- 
ference might not be of much practical im- 
portance. He strongly doubted the value 
of cast-iron as a material for the construc- 
tion of magnets.— Mr. Holden said, that he 
preferred steel tempered blue, or to spring 
temper, and was, on the whole, inclined to 
agree with the last speaker, in doubting the 
value of the material proposed. He knew 
that cast-iron was capable of receiving 
strongly the magnetic influence, and bars of 
cast-iron, as long as they retained their 
upright position, were found to possess po- 
larity in a very high degree ; but he doubted 
whether, if they were removed from their 
upright position, they woidd long retain their 
polarity to any considerable extent. — Mr. 
Peacock fully agreed with Mr. Christie. — 
Mr. Christie stated, that, at the very last 
meeting of the Association, in Bristol, the 
Rev. Mr. Scoresby had made a communica- 
tion respecting the construction of magnets, 
and the material he preferred was evenly- 
tempered steel, of the blue temper, such as 
watch springs, or ladies' busks. He had 
also strongly reprobated the leaving any part 
of a magnet soft, and hardening the rest. — 
Mr. Snow Harris observed, that, from many 
trials, and much experience, he was con- 
vinced that hardened steel wire, just as it is 
to be had in the shops, without any further 
working it, or putting it into the fire, or 
altering its temper, was the best material 
for constructing small needles, intended to 
retain their magnetism permanently ; and 
this latter consideration was of the utmost 
consequence when constructing needles for 
philosophic research— as, for instance, upon 
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the magnetic intensity at various places, 
since the slightest alteration of power, in 
that case, would most materially and inju- 
riously affect the result. — Prof. Henry had 
tried cast-iron, and had found that it did not 
retain its magnetic power so effectually as 
common steel. 

Mr. Lubbock then gave an account of the 
Discussion of Observations of the Tides, 
obtained by means of the grant of money 
placed at his disposal at the last meeting of 
the Association. He trusted that when 
members saw the results published in full, 
as they would shortly be in the Philosophi- 
cal Transactions, they would not deem their 
importance disproportionate to the great 
labour and expense which had been bestowed 
upon them. He also wished to inform the 
Section that he had lately received, through 
the kindness of M. Arago, the printed Brest 
Tide Observations from January 1807 to the 
end of December 1835, and the use that 
they should be put to remained to be deter- 
mined. He was disposed to believe that 
little more could now be obtained from the 
best observations than had already been, 
from the comparison of the London and 
Liverpool observations ; it would, however, 
be desirable to determine the semi-menstrual 
inequality in the height at Brest, which 
might be done from the observations of a 
single year, and it would be also desirable, 
no doubt, to compare the observations of 
identical tides of London and Brest which 
might now be done ; but on the whole, the 
labour and expense of a full discussion of 
them wotfld be so great that he much doubt- 
ed whether the advantages that would result 
would compensate for them. 

The Rev. W. Whewell explained to the 
Section the results of the observations made 
within the last year, by the aid of his Ane- 
mometer. He had exhibited the instrument 
in an unfinished state at the Dublin meeting, 
and in a more matured state of its existence 
at Bristol ; it had since received some va- 
luable improvements, which were suggested 
by the practical working of the machine. 
It might suffice at present to say, that in it 
a small set of wind-mill vanes, something 
like the ventilators placed in out windows, 
were presented to the wind by a common 
vane, let the direction of the wind blow how 
it might : the aerial current as it passed set 
these vanes into rapid motion, and a train 
of wheels and pinions reduced the motion, 
which was thence communicated to a pencil 
traversing vertically, and pressing against 
an upright cylinder, which formed the sup- 
port of the instrument. Ten thousand re- 
volutions of the fly only caused the pencil 
to descend the one-twentieth of an inch. 
The surface of the cylinder was japanned 
white, and the pencil as the vane wavered, 



kept tracing a thick irregular line, like the 
shadings on the coast of a map ; the mid- 
dle of a line was readily ascertained, and it 
gave the mean direction of the wind* actually 
exhibited before the eye by a diagram, while 
the length of the line was proportionate to 
the velocity of the wind, and the length of 
time during which it blew in each direction ; 
which therefore gave what he called the in- 
tegral effects of the wind, or the total amount 
of the aerial current which had passed the 
place of observation in the direction of each 
point of the compass, during the interval 
which had elapsed since the time of last re- 
cording the instrument. This, it was well 
known, was a subject of much importance in 
meteorological speculations, but has not 
been hitherto accomplished. Anemometers on 
tliis principle had been also erected by Pro- 
fessor Forbes and Mr. Rankin, at Edinburgh, 
and by Mr. Snow Harris and Mr. Southwood 
at Plymouth ; but he was not at present pre • 
pared to state the results of these observa- 
tions, though they had little doubt they would 
be interesting and useful. 

Mr. Osier, of Birmingham, read an ac- 
count of a new Registering Anemometer and 
Rain Guage, now in use at the Philosophical 
Institution at Birmingham, illustrated by 
diagrams, giving a condensed view of the 
observations recorded during the first eight 
months in the year 1837. 

He observed that the results obtained by 
this instrument are essentially different from 
those produced by the Anemometer exhibited 
by Professor WhewelL In this instrument 
the direction of the wind is obtained by means 
of the vane attached to the rod, or rather 
tube that carries it, and consequently causes 
the latter to move with itself. At the lower 
extremity of this tube is a small pinion work- 
ing in a rack, which slides backwards and 
forwards as the wind moves the vane, and to 
this rack a pencil is attached, which marks 
the direction of the wind on a paper ruled 
with the cardinal points, and so adjusted as 
to progress at the rate of one inch per 
hour by means of a clock. The force is at 
the same time ascertained by a plate one 
foot square, placed at right angles to the 
vane, supported by two light bars running 
on friction rollers, and communicating with 
a spiral spring in such a way that the plate 
cannot be effected by the wind's pressure, 
without constantly acting on this spring, 
and communicating the quantum of its ac- 
tion by a light wire, passing down the cen- 
tre of the tube to another pencil, below 
which it thus registers its degree of force. 
The rain is registered at the same time by its 
weight acting on a balance, which moves in 
proportion to the quantity falling, and has 
also a pencil attached to it recording the 
result. The receiver is so arranged as to 
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discharge every quarter of an inch that falls, 
when the pencil again stands at zero. 

yir. Whewell spoke highly of the con- 
struction of this anemometer; he had no 
doubt but that a very slight modification of 
the mode of registering its indications would 
cause it to answer every purpose which he 
had lately described as desirable. In its 
present form, however, it was the force of 
the aerial current, which in indicated, not 
the integral effect. He also highly com- 
mended the rain-guage, and the method of 
showing in one diagram to the eye so many 
important meteorological phcoenomena. Pro- 
fessor Lloyd stated, there was a very simple 
method of causing the anemometer of Mr. 
Osier to give the integral effect of the wind, 
and that was to cut out the paper covered by 
the tracings of the pencil indicating the force 
of the wind, and to weigh it ; for it was easy 
to perceive, that since the ordinates of the 
curved spaces covered by those tracings 
were proportional to the force, and, therefore, 
the velocity of the wind, and the abscissae to 
the time, the areas represented the integrals, 
or the total amount of the aerial current. — 
Mr. Ettrick asked, whether some other 
method of supporting the cylinder which 
moved backward and forward as the force 
of the wind varied, rather than friction rol- 
lers, would not be desirable — such, for in- 
stance, as bridle rods, or other means known 
to practical mechanics, and he was sure, 
well known to Mr. Osier. Mr. Osier replied, 
that many methods of supporting this part 
of the apparatus had been tried and laid 
side, as not answering ; among the rest, bridle 
rods. 

Professor Powell then communicated the 
progress of his inquiry into the subject of 
Dispersion of Light, since the last meeting 
of the Association. The results would, he 
said, appear in the next volume of the 
Transactions of the Royal Society. 

SECTION B.— -CHEMISTRY AND MINERALOGY. 
— FIRST SITTING. 

President— Mr. Faraday. 
The first paper brought before the Section 
was one by Mr. G. Crane, of Yniscedwyn, 
'•On the Use of Anthracite Coal, by the 
Combination of heated Air to the Purposes 
of smelting Iron Ore." The reduction of 
the quantity of fuel expended, to less than a 
third of that before required of the bitumi- 
nous kinds for the production of one ton of 
pig iron — the increase of from forty to fifty 
per cent, upon the former make by this 
process, — and the increased strength of the 
metal when compared with that before ob- 
tained by him, from the native ores of the 
South Welch Basin, with the use of the coke 
of the bituminous veins and cold blast, were 
" HOing points pf the paper. Mr, Craae 



dwelt on the abundance of this variety of 
fuel, of which there are large deposits in 
Wales, Scotland, Ireland, Sardinia, France, 
Transylvania, and particularly America. 

The Secretary read a paper, by Mr. Gold- 
ing Bird, " On the Crystallization of Metals 
by Galvanic Influence." To M. Becquerel 
we are mainly indebted for the knowledge 
of the power of a single galvanic circle in 
producing powerful voltaic decompositions, 
whilst to our own countrymen, Dr. Faraday, 
we owe that most important piece of inform* 
ation, that poles, or attracting surfaces, are 
by no means requisite to the crystallization 
of a metal); and that all that is necessary for 
the reduction of a metal from the salt or 
oxide is the mere passage of a voltaic current. 
That this current may be of the weakest in- 
tensity has been shewn by Dr. Bird in an 
essay lately read before the Royal Society of 
London. The apparatus contrived by Mr. 
Bird was very simple, consisting of an ex- 
ternal cylinder of glass, capable of holding 
about half a pint of fluid, filled with a solu- 
tion of common salt (chloride of sodium) ; 
into the contents of this cylinder was. plunz- 
ed a second and smaller cylinder, furnished 
at its lower extremity with a plug of sul- 
phate of lime: this second glass cylinder 
was filled with a solution of sulphate of cop- 
per ; into the latter a plate of copper, fur- 
nished with a conducting wire, was immersed, 
whilst into the solution of salt a plate of 
zinc, also furnished with its conducting wire, 
was plunged. Under these circumstances, 
a current of electricity is developed, the 
plate of zinc becoming positive, and the 
plate of copper negative, although the inten- 
sity of the current could be scarcely sup- 
posed sufficient to the production of chemi- 
cal action. Mr. Bird has, however, shewn, 
that when the connecting wires of the two 
plates of this elementary battery were im- 
mersed in a saline solution of a compound 
salt, the most important physical and che- 
mical changes were produced ; and that if, 
instead of immersing these wires in fluids, 
they are twisted together, so as to insure 
metallic connexion, it will be found that the 
electric current developed will produce most 
interesting and unexpected effects, on the 
metallic solution present in the smaller ; for, 
although it might be anticipated that the 
copper would be reduced, yet we should ex- 
pect that this reduction would be most ob- 
vious at the surface of the negative electrode; 
which, however, Mr. Bird has shewn not to 
be the case ; for, on examining the plug of 
sulphate of Ume (plaster of Paris), closing 
the smaller cylinder, and separating the 
solution of sulphate of copper from the 
brine, it was found that beautiful and hard 
crystals of metallic copper were deposited 
in it, not in a confused manner, bat in veins 
precisely resenUfaig fliOMffCt with m 
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of which, however, it is scarcely necessary 
to observe, they presented but a miniature 
resemblance. From this, it appeared, that 
the mere pasxage qf an electric current, in- 
dependent of the presence of the poles, was 
sufficient to effect metallic reductions, sup- 
porting, in a satisfactory manner, the experi- 
ments of Dr. Faraday on this subject. The 
metallic crystals thus obtained were very 
hard and brilliant, resembling, in a striking 
manner, those produced in the vast theatre 
of nature ; indeed, some specimens exhibited 
by Mr. Bird, obtained by the aid of his 
miniature apparatus, precisely, and, indeed, 
so closely, resembled the most perfect forms 
of native and ruby copper ore, that they 
would probably defy the most expert miner- 
alogist to discover their true origin. These 
effect^ were, moreover, by no means confined 
to salts of copper ; for, when solutions of 
antimony, lead, tin, zinc, bismuth, silver, 
or other metals, were placed in the inner 
vessels, instead of a solution of copper, the 
metals were, in every case, reduced, partly 
on the plate of copper which served for tbe 
negative electrode, but chiefly in crystals 
imbedded in the mass of plaster of Paris 
closing the inner cylinder. 

To one circumstance, Mr. Bird particu- 
larly called the attention of the meeting, 
viz. the danger of considering the chemical 
changes produced in the bowels of the earth 
as in the first place depending upon metallic 
.veins themselves ; for, although it was evi- 
dent that by the action of heat upon them, 
thermo-electric currents may be, and no 
doubt are, developed, yet we must regard 
the first physical cause which induced the 
deposition and formation of these very veins ; 
and [this cause, it is evident, can be none 
other than, in the first instance, chemical 
action. 



SECTION C. — GEOLOGY AND GEOGRAPHY. — 
FIRST SITTING. 
President— Rev. Professor Sbogwick. 

The first communication was from Mr. 
Whewell, " On the Changes of Level of 
Land and Water," which have taken place, 
or may be likely to do so. lie mentioned 
that this was one of the questions proposed 
by the Association, and for which a grant of 
money had been voted j namely, to ascertain 
with great accuracy the differences of level 
of a number of points in two straight lines, 
at right angles to eaeh other, and termina- 
ting on the sea coast. Although a portion 
only of the task prescribed had been per- 
formed, he could vouch for the accuracy of 
the survey which had been made in a line 
from Bridgewater to Axemouth. The gen- 
tleman who effected this survey was Mr. 



Bunt, of Bristol, and the line is the same as 
.that chosen formerly for a ship canal, be- 
tween Bristol and the south coast of Devon. 

The next communication brought forward, 
originated also from a question proposed by 
the Association at a former meeting, and 
submitted to a committee. This committee 
undertook to make experiments, for the pur- 
pose of determining the quantity of silt in 
sea water at different depths ; but of their 
number the only gentleman who had per- 
formed an extensive series of experiments, 
was Captain Denham, of Liverpool, who now 
made a report to the Section, of which the 
following is a brief outline. 

He stated that the proportion of insoluble 
matter contained in the Mersey, amounts 
to twenty-nine cubic inches in the flood, and 
thirty-three inches in the ebb, in each cubic 
yard of water ; evincing a preponderance of 
one in eight in the matter pf the ebb, or 
48.065 cubic yards of silt, &c. which is de- 
tained by the banks outside the Rock Nar- 
rows each tide, with the exception of what 
the succeeding ebb disturbs, at the exhaust- 
ed stage of the former ebb. Thus, the ebb 
of to-day ranges over sixty-four square miles, 
and the next ebb over forty-four square 
miles, reducing by one-third the first day's 
layer; that being the relative proportion of 
silt held in solution, and deposited over the 
outer area, at the northern margin of which 
the cross-set of the Irish Channel ebbs, 
limits the deposit by sweeping into broad 
water what may extend so far. Now the 
excess of silt, on the 730 refluxes of tide that 
occur in a year, amounts to 35,087.450 cubic 
yards, capable of spreading a layer, if equally 
disseminated, of twenty-one inches thick 
over the first tide area ; one-third however 
is disturbed, and carried over to the second 
tide area ; or there is an uniform increase 
of the bauks, and decrease of water in the 
channels of the estuary of the Mersey, 
amounting to seven inches per annum. This 
deposition of matter is however very une- 
qual, some parts of the coast and of the banks 
receiving great accumulation, while others 
are often taken away. At the quarantine 
ground, the bed of the river shoaled up 
twenty-two feet in eight years, and then 
eleven feet in two years, over a space of half 
a mile long by one-quarter a mile wide ; and 
yet this was swept away in eighteen months. 
Captain Denham had been examining the 
port of Liverpool, for fourteen years, and 
he infers from his observations, that a time 
will arrive when no access to this port could 
exist, unless man sets bounds, by his inge- 
nuity, to the operation of tidal action. He 
made a number of local observations, which 
showed the diligence he had exercised in 
both planning and executing whatever he 
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conceived might benefit this most important 
port ; and he finished by an explanation of 
his principle of a constant sea level, which 
he had ascertained to be at three hours be- 
fore, or three hours after high water, and by 
exhibiting the instrument which he had em- 
ployed in drawing up water from different 
depths. 

Mr. De La Bee he pointed out the great 
importance of these experiments, both to the 
scientific and the practical man, in affording 
information concerning operations and works 
on the banks of estuaries and rivers. He 
conceived that the utmost caution should 
be used in making embankments, as in most 
instances they had proved detrimental to the 
navigation — Mr. Yates spoke also of the 
enormous quantity of silt determined by 
Captain Denham, as being of vast import- 
ance in illustrating the opinions of Mr. 
Lyell, on the changes produced on the earth's 
surface, by causes still in operation. He al- 
luded to a communication made some time 
ago by Mr. Horner on a similar point, namely 
the quality of earthy matter contained in the 
waters of the Rhine.— Lord Northampton 
gave Captain Denham's experiments as an 
example of the importance of the British 
Association, and of its peripatetic character. 
The important port of Liverpool has been 
ever in great danger of having its navigation 
seriously injured by the accumulation of silt 
at the mouth of the Mersey. In consequence 
of a question proposed by the Association, 
the true nature of the case had been dis- 
covered, and remedies pointed out. 

SECTION D. — ZOOLOGY AND BOTANY. — 
/ FIRST SITTING. 
Pretident—W. Sharps Macleav, F.L.S. 
Mr. Gray offered some remarks on the 
supposed production of insects, by the ex- 
periments of Mr. Crosse, and referred to two 
experiments made by Mr. Children in a 
manner perfectly identical with those of the 
former. The solution of silica was obtained 
from Mr. Garden, in Oxford-street, and in 
one experiment it was sealed up, whilst in 
the other it was exposed to the air ; but in 
neither case was there any appearance of 
insects*. The insects had been very indefi- 
nitely described by Mr. Crosse, some having 
six, and others eight legs. It was no proof 
that they could not have been produced 
from the water used in the experiment, be- 
cause it was boiled, as that would not be 
sufficient to destroy the eggs of the insects 
deposited therein. — Rev. Mr. Hope remarked 
one peculiarity, that no one had given the 
insects a specific name, and that they merely 
appeared to belong to the commonest spe- 
cies of Acari.— The Chairman mentioned 



the circumstance, that the seeds and germs 
of animals and vegetables are earlier and 
more quickly developed in a current of elec- 
tricity, and that in all probability, these 
favourable circumstances operated upon the 
eggs of the insects produced in question. 
It was well known that seeds would retain 
their vitality for an indefinite period of time, 
and there was no reason why any limit should 
be put to the vitality of the eggs of animals. 

The Rev. Mr. Hope read a letter from 
Sir Thomas Phillips " On a Method of de- 
stroying Insects which affect Books and Ma- 
nuscripts, particularly the Anobia." For 
the purpose of preserving books, he had 
used paste, in which corrosive sublimate 
was mixed, which would for some time resist 
their attacks. He had effected the destruc- 
tion of Anobium striatum in his library, by 
placing in different parts of it pieces of beech 
plank, smeered over in summer with pure 
fresh paste. It was soon discovered which 
pieces of the wood were infected, by the 
saw-dust, and these were removed and burnt. 
So injurious is this species, that he con- 
sidered that one impregnated female would 
be sufficient to destroy a whole library. He 
had also observed two other enemies — a 
small brown "beetle ; and one much larger, 
introduced from Darmstadt or Frankfort-on- 
the-Maine, which was not very abundant, 
although very destructive. This latter was 
about six times the size of the former, of a 
black colour, with white spots or stripes, 
belonging to the modern family Curat- 
Honida, and being most partial to the books 
bound in oak boards. 

Mr. Curtis suggested the employment of 
spirits of turpentine, as the effect of corro- 
sive sublimate, and other poisonous sub- 
stances, only lasted a short time, and soon 
stained the leather. — The Chairman remark- 
ed on the destructive effects produced by 
Derraestes in his library in Cuba. It was 
probable that the insecis which attacked the 
paper were different from those which at- 
tacked the paste, the former being Acari, 
and the latter small coleopterous insects. He 
had found no method of preservation so ef- 
fectual as to give the books a free current 
• of air, and, for this purpose, he was always 
accustomed to leave his book-case opeu, the 
books being placed about two inches from 
the wall, so as to allow a free circulation. — 
Mr. Hope remarked, that the infusion of 
quassia had been esteemed a preventive; 
aud Mr. Gray stated, that, in Geneva, the 
water used in the manufacture of paper was 
that in which quassia had been infused. 

Mr. Golding Bird referred to the observa- 
tions of Mr. Gray, with respect to the pro- 
duction of insects, as stated by Mr. Crosse 
in his experiments, which he had repeated 
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on a large scale, but without any result, 
although he had continued them for some 
weeks, varying them in every possible form. 
He also explained that such could not have 
been produced from the silica, as this was 
precipitated from the mixture of the alkaline 
solution of silica and muriatic acid, the fluid 
passing through the filter being nothing but 
very dilute muriatic acid. 



SECTION E.— ANATOMY AND MEOIC1NB. 
President — William Clarke, M. D. 

The second report of the Sub-Committee, 
appointed by the Association to investigate 
the Motions and Sounds of the Heart, was 
read by Dr. Charles Williams. 

Before describing their last investigations, 
the Committee stated that they had found 
frequent opportunities of confirming the 
conclusions of their former researches on 
the natural sounds of the heart ; and these 
conclusions not having been shaken by any 
subsequent experiment, or well-founded ob- 
jection, the Committee consider them esta- 
blished ; viz., that the first sound of the 
heart is essentially caused by the sudden 
and forcible tightening of the muscular fibres 
of the ventricles when they contract ; and 
that the second sound essentially depends 
on the reaction of the arterial columns of 
blood on the semilunar valves of the arterial 
orifices, at the moment of the ventricular 
diastole. Certain other circumstances were 
stated, as being capable of adding to, or 
modifying these sounds. 

The chief subjects of their present inquiry 
were, the unnatural, or morbid sounds, 
sometimes heard in the heart and arteries ; 
and in investigating the causes of these 
sounds, which Laennec compared to blow- 
ing, filing, sawing, purring and cooing, or 
musical sounds ; they sought to determine, 
1st, What is the essential physical cause of 
these sounds; and, 2nd, In what manner 
disease can develope this physical cause — A 
correct answer to these inquiries would de- 
termine the value of these sounds as signs 
of disease. 

The Committee found that they could 
produce precisely the same sounds in every 
variety, by impelling, in various modes and 
degrees, a current of water through India- 
rnbber tubes ; and by numerous experi- 
ments, they ascertained the relations which 
the character of these sounds bore to the 
nature of the impediment, and to the force 
of the current. They obtained similar re- 
sults on experimenting on the arteries of 
living animals, and discovered, that in the 
human subject the same sounds may be 
produced by simple pressure, not only in 
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the arteries, but iu the veins alao. They 
found that the sounds heard in the neck, 
described by some eminent French writers 
under the names bruit de diable, and bruit 
de mouche, as signs of a particular morbid 
condition, which requires the use of certain 
remedies, may be produced at will, by the 
pressure of the stethoscope on the jugular 
veins of the healthiest persons, and is there- 
fore not necessarily a sign of disease, but 
has probably been accidentally caused by 
the same pressure in many cases in which 
it has been considered as a morbid sign. 

The Committee conclude, in answer to 
the first inquiry, that a certain resistance to 
a moving current is the essential physical 
cause of all the various sounds in question, 
and that this resistance is generally given by 
some pressure on, or impediment in, the tube 
through which the current moves ; but that 
sometimes the resistance is caused by a 
change in the direction of the current, by 
which it is made to impinge on the walls of 
the vessel which contains it. 

The second inquiry the Committee think 
can be fully answered oidy by extensive clini- 
cal and pathological observations, with due 
regard to the previous investigations ; but 
they have planned some experiments that 
promise to elucidate certain obscure points 
of the pathology and diagnosis of diseases 
of the heart and arteries, the knowledge of 
which would be of direct practical advan- 
tage. These points the Committee propose 
to investigate, if the Association think fit to 
re-appoint them to this office. 



SECTION F. — STATISTICS. — FIRST SITTING. 
President— Lord Savoov, M.P. 

Colonel Sykes read a summary of a paper 
" On the British Collectorate of theDcccan." 
In the Deccan artisans of various kinds do 
the work of the farmers in their respective 
branches, and arc paid by allotments of land, 
and a per centage on the produce ; thus, the 
barber shaves for his land, the tailor makes 
clothes for his land, &c. — which land is 
cultivated by them to produce food. Tho 
revenue derived by the governmeut was 82 
per cent, in the aggregate from land, and 
altogether averaged 8*. per annum for each 
individual. The native manufacture of silk 
and cotton has been almost suppressed by 
the machinery of England. There are few 
other manufacturing products of any value, 
and these arc not produced in the Company's 
territories, with one or two slight exceptions. 
The transit duties on the conveyance of goods 
are exceedingly onerous, and form a great 
impediment to commerce. 

At the conclusion of the paper, a vote of 
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thanks was passed to Col. Sykes. In the 
course of a discussion which took place at a 
later period in the day, several questions 

were put to Col. Sykes, in reply to some of 
which he stated, that the wages of a head 
carpenter, as compared with the price of 
grain, were from 25*. to 30*. a-month ; a 
common carpenter, 31*. to 35*. ; a smith, 
the same ; field labourers, 14*. a-month for 
a man ! from 7s. to 14*. for a woman, and 
G*. for a boy, iiuding themselves in every- 
thing, and working from sunrise to sunset. 
He was afraid that the loss of the two prin- 
cipal manufactures was not made up or com- 
pensated by any increase of raw produce for 
exportation. The cultivation of various arti- 
cles might be greatly increased to the advan- 
tage both of the natives and of the people of 
this country : for example, several kinds of 
oils, and many species of fibrous plants, 
suitable for cordage. The breadth of land 
under cultivation has not been increased of 
late years. The instruments were so rude 
and simple, that were not the returns natu- 
rally so great, and the cost of production so 
trifling, the people could not live. The con- 
dition of the labouring classes is little better 
than that of the people in many parts of 
Ireland. The system of transit duties was 
under the serious consideration of govern- 
ment. Until within the last twenty years, 
there had been constant intestine wars, which 
were now put an end to under the influence 
of the British government. 

Mr. G. R. Porter, read " A Brief Me- 
moir of the growth, progress, and extent 
of Trade between the United Kingdom, 
and the United States of America." He 
began by observing, that in these days of 
watchfulness and severe scrutiny into every 
branch of public expenditure, it would hardly 
be credited that there is not a trace to be 
found in the Journals of the House of Com- 
mons of any account of the produce of the 
taxes having been called for by Parliament 
during the whole course of the American 
war, — a fact attested by the late Mr. George 
Rose, who having been for many years a 
Cabinet Minister, knew well the importance 
of such returns. 

The British Colonies (Mr. Porter con- 
tinued) which now form part of the United 
States of America, were, with the exception 
of Georgia, all founded in the seventeenth 
century. The date of the first settlement of 
each individual colony was as follows : — 

Virginia .... 1 GO 7 ! Maryland 1G33 

New York .... 11*1 4 > Connecticut . . 1G35 
Massachusetts 1020 > Rhode Island . 163G 
New Hampshire 1G23 | North Carolina 1650 
New Jersey .. 1624 I South Carolina 1670 
Delaware .... 1627 J Pennsylvania . 1682 
M«»ne 1630 i Georgia 1733 



It was not until more than a crntury had 
elapsed from the period referred to in the 
foregoing extract, and when they had secured 
their independence, that any part of the raw 
material employed in the cotton manufac- 
ture was received from the British planta- 
tions in America. A few bags of cotton, 
arrived in 1785 and 1786, were apparently 
of foreign growth, and had been transmitted 
to America from the Spanish main. Cotton 
was raised in gardens in the United States 
before 1786 ; but that was the first year in 
which it was cultivated by planters as a crop ; 
and 1787 was the earliest year in which any 
of the growth of the country was exported • 

Before the separation of the British pro- 
vinces from the mother country, the state- 
ments which were given concerning their 
trade exhibited that of each province sepa- 
rately. Attention was then directed to a 
table which contained the official value of 
imports and exports from and to each pro- 
vince, for the years 1701, 1710, 1720, 1730, 
1740, 1750, and 1760, and thereafter for 
each individual year to 1783, when the in- 
dependence of the United states was ftdly 
recognized. For a long period up to that 
event the operation of the navigation laws 
had given to this country a monopoly of the 
trade with its colonies ; and Mr. Porter con- 
sidered it worthy of remark, that so long as 
the American provinces continued thus con- 
nected with England, the increase of the 
commercial intercourse bore a very inade- 
quate proportion to their increasing popula- 
tion. In 1749 the number of inhabitants 
in the provinces was stated to be 1,046,000, 
and the official value of exports and imports 
was 2,117,845/. Assuming that that the 
population between 1749 and 1774 increased 
steadily at the rate afterwards exhibited by 
the census of 1790, the number of inha- 
bitants in 1774 must have been 2,803,625. 
If the trade had increased in an equal ratio, 
the imports and exports in 1774 would have 
amounted to 5,676,523/. ; whereas the ac- 
tual amount was only 3,964,288/., showing 
a deficiency of 30 per cent. 

Another table exhibited the official value 
of our imports and exports from and to the 
United States collectively in each year from 
1781 to 1835. The earliest census for the 
United States was taken in 1790, when the 
population was found to be, 3,929,328. The 
official value of our trade with the United 
States in that year was 4,622,851/. In 1800 
the population was found to have increased 
to 5,309,758. At the same rate of increase 
the trade in that year should have been 
6,246,925/. ; but as it actually amounted to 
9,243,432/., the increase was greater than 
that of the population by 48 per cent. In 
1810 the population was 7,239,903, and the 
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trtj? 10,427,722/. If the proportion of 
17 qO had been preserved, the amount would 
have been 8,517,739/. The excess, after 
all* Wing for the increased population, was 
therefore 22 per cent.; but if the compa- 
rison is made with 1800, it appears that the 
increased trade is not quite 13 per cent., 
while the population was augmented at the 
rate of 36 per cent. ; there is therefore a vir- 
tual deficiency of 23 per cent., which Mr. 
Porter considered ought to be ascribed to 
the operation of the Orders in Council issued 
in retaliation of the Milan and Berlin de- 
crees of Napoleon. Pursuing the compa- 
rison to 1820, we find that the population 
was then 9>638,166, showing an increase 
over 1810 of 33f per cent.; on the other 
hand, there is a falling off in the official 
value of the trade between the two countries 
at the rate of 27 per cent. This circum- 
stance Mr. Porter attributed to causes of a 
temporary nature, capable of easy explana- 
tion. On the renewal of the intercourse be- 
tween England and America, after the peace 
in 1815, our merchants and manufacturers, 
stimulated doubly by the deficiency of Brit- 
ish goods in the American market, and their 
superabundance and consequent low price at 
home, made such large shipments of manu- 
factures to the United States, that a glut 
was there produced, and as this occurred 
simultaneously with a considerable derange- 
ment of the currency in the commercial 
cities of America, English goods were sacri- 
ficed at ruinous prices. In the meantime, 
the commercial distress which had visited 
our own country was passing away, and an 
effective demand for our products had arisen 
from other quarters, as appeared from the fact, 
that although the real value of British goods 
exported to the United States, which, on 
the average of the five preceding years, was 
near 9,000,000/., fell in 1820 to 3,875,286/.; 
the general exports from the United King- 
dom to foreign countries were greater in 
1820 than they had been in the preceding 
year. 

In 1830, the date of the last census, 
the population of the United States was 
12,856,165, and the official value of the 
trade with this country 16,292,639/. The 
increase, as compared with 1790, was 227 
per cent, on the population, and 252 per 
cent, on tha amount of trade. If the com- 
parison is made with the remaining decen- 
nary periods, it will be found that the in- 
crease in 1830 was as follows 

Increase per Cent. 
Population. Trade. 
Compared with 1800 .. 142 .. 76 

— 1810 .. 77*.. 56 

- 1820 33i 115 



The increase of population in the United 
States, between 1820 and 1830, was at the 
rate of 34. per cent", per annum. If we as- 
sume that the increase has since gone for- 
ward at the rate of 3 per cent, in each year, 
the number of American citizens in 1835 
must have been 14,784,589. The official 
value of their trade with this country in 
that year was 25,671,602/. A comparison 
of this amount with the value of the trade 
in the years of the different enumerations 
exhibits the following results : 





Increase per Cent. 


Compared with 1790 


Population. Trad. 

.. 270 .. 455 


— 1800 


.. 178 .. 177 


— 1810 


.. 104 .. 146 


— 1820 


.. 53 239 


— 1830 


15 57 



But Mr. Porter considered that it was not 
simply with reference to the numerical in- 
crease of the citizens of the United States 
that we should consider this question of the 
increase of our trade. During the forty- 
seven years that have elapsed since the first 
census was taken, in 1 790, at least 1 1 ,000,000 
of the inhabitants have been added to their 
number, being equal to an increase of 276 
per cent. But during that time we are fully 
warranted in believing that the wealth of the 
country has been augmented in a much 
greater proportion; and it may be fairly 
presumed that, but for the untoward inter- 
ference of wars, and of that which is scarcely 
less inimical to national prosperity than war 
— commercial jealousy, the dealings between 
the two countries must have become far more 
considerable than they are. During the 
period in question, America has added ma- 
terially to her means of consuming foreign 
products by the extent to which she has car- 
ried the cultivation of exportable products. 
In 1791, the whole export of cotton from 
the United States was under 200,000 lbs ; 
and it was shown by accompanying tables 
that the average annual importation of Ame- 
rican cotton into this country during the last 
ten years, has exceeded 225,000,000 lbs, the 
value of which cannot have been less than 
7,500,000/. per annum. In 1836 our im- 
portation was 289,615,692 lbs., which, at 
the average price of the year, probably pro- 
duced more than 10,000,000/. sterling. 

The intercourse between this country and 
the United States is important, not only to 
our merchants and manufacturers, but also 
to our ship-owners, and that hi a continually 
augmenting degree. The tonnage of vessels 
which entered the ports of the United States . 
from foreign countries, in each year from 
1821 to 1836, distinguishing American and 
British from other shipping, was as follows . 
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1 

Yean 

ending 

'tf)th 

OVIrU 

Sept. 










^eiuesimai 


American. 


British. 


Other 
Foreign 
Vessels. 


Total. 


proportion 
of British to 
American 
Tonnage. 


1821 


1 765,098 


55,188 


26,338 


846,624 


7.21 


1822 


787,961 


70,669 


29,872 


888,502 


89.7 


1823 


775,271 
850,033 


89,553 


29,915 


894,739 


11.55 


1824 


67,351 


35,016 


952,400 


7.99 


1825 


880,754 


63,036 


26,891 


973,681 


7.15 


1826 


942,206 


69,295 


36,359 


1,047,860 


7.35 


1827 


918,361 


99,114 


38,475 


1,055,950 


10.79 


1828 


868,381 
872,949 


104,167 


46,056 


1,018,604 


11.99 


1829 


86,377 


44,366 


1,003,692 


9.89 


1830 


967,227 


87,231 


44,669 


1,099,127 


9.02 


1831 


922,952 


215,887 


66,061 


1,204,900 


23.39 


1832 


949,622 


288,841 


104,197 


1,342,660 


30.41 


1833 


1,111,441 


383,487 


113,218 


1,608,146 
1,642,722 


34.50 


1834 


1,074,670 


453,495 


114,557 


42.19 


1835 


1,352,653 


529,922 


111,388 


1,993,963 


39.18 


1836 


1,255,384 


547,606 


132,607 


1,935,597 


43.62 



Tbe most important part of our trade with 
America consists in our exports of manu- 
factured goods. The following table exhi- 
bits the declared value of those exports in 



each year from 1803 to 1836, with the ex- 
ception of 1812 and 1813, the records for 
which two years we destroyed at the burning 
of the Custom House in London.* 



Declared Value of British and Irish Produce and Manufactures Exported from the United 
Kingdom to the United States of America , in each year, from 1805 to 1811, and from 
1814 to 1836. 



Years. 


Amount. Years. 


Amount. 


Years. 


Amount. 




£. 




£. 




£. 


1805 


11,011,409 


1817 


6,930,359 


1827 


7,018,272 


1806 


12,389,488 
11,846,513 


1818 


9,451,009 


1828 


5,810,315 
4,823,415 


1807 


1819 


4,929,815 


1829 


1808 


5,241,739 


1820 


3,875,286 


1830 


6,132,346 


1809 


7,258,500 


1821 


6,214,875 


1831 


9,053,583 | 


1810 


10,920,752 


1822 


6,865,262 


1832 


5,468,272 


1811 


1,841,253 


1823 


5,464,874 


1833 


7,579,699 


1814 


8,129 


1824 


6,090,394 


1834 


6,844,989 


1815 


13,255,374 


1825 


7,018,931 


1835 


10,568,455 


1816 


9,556,577 


1826 


4,659,018 


1836 


12,425,607 



. One thing which cannot fail to strike any 
one on inspecting this table is the large 
amount of our exports in the three earliest 
and two latest years of the series, when 
compared with those occurring in the inter- 
mediate years. The extent of the shipments 
of 1815 Mr. Porter considered as the result 
of the renewal of commercial intercourse 
after the war. The years 1805. 1806, and 
1807, 1835, and 1836, followed long periods 
of friendly intercourse. The serious falling 
off that occurred in 1808 and 1809, Mr. 
Porter, as already stated, attributed to the 
effect of our celebrated Orders in Council, 



issued in retaliation for Napoleon's Milan 
and Berlin Decrees. Nearly one-third of 
our foreign export trade in 1805,/ 1806, and 
1807, was carried on with the United States. 

The high degree of importance to each 
country of the trade which it carries on with 
the other was evident from the Tables ap- 
pended to the Memoir. The proportions 
which that trade bears to the entire foreign 
trade of each country are as follows : 



* This omission is less to be regretted, because 
of the unfortunate state of hostility into which the 
two conntrei were plunged dnrlng those years. 
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Centesimal Proportion which the Trade between the United Kingdom and the United State* 
of America bore to the whole Foreign Trade qf each country respectively, in each year, 
from 1821 to 1835. 



Years. 


^ l ii icr» nil ui * i uuvi nun 

which the Trade with 
Kngland bore to the 
whole Foreign Trade of 
inp i, nucii -Ji.iio*. 


\^t_ ii tea i nitxi i i uuui uuu 

which the Trade with 
the United Sutea bore 
to the whole Foreign 

r-Apon i roue 01 r-.ngianu« 


1821 


• • • • 


35.95 


16.95 


1822 


• • • ■ 


38 1ft 


18 57 


1823 


• t * • 


32 70 


15 41 


1824 


• • • • 


31 75 


15.86 


1825 


• • ♦ • 


37.67 


18.31 


1826 


• • • • 


29.60 


14.77 


182/ 


t • • • 


35.03. 


18.87 


1828 


• • ♦ • 


34.75 


15.78 


1829 


• * • • 


33.75 


13.45 


1830 


• * * • 


33.13 


16.02 


1831 


• • • • 


41.78 


24.36 


1832 


• • • • 


35.99 


15.00 


1833 


• • • • 


35.41 


19.36 


1834 


• • • » 


39.61 


16.43 


1835 


• • • • 


41.76 


22.31 



larger proportion of them than is the case 
with any other people ; that the habits and 
predilections of the citixens of the United 
States lead them to give a preference to. 
British goods ; that oars is the cheapest 
market in which they can procure many-ar- 
ticles necessary to them ; and that we are, 
out of all proportion! their best customers 
for the raw produce of their soil ; and he 
asked whether, if the trade of the two coun- 
tries were put upon a proper footing, and 
conducted upon enlightened principies, that 
amount of traffic could be considered exces- 
sive which gives annually to every citizen of 
the United States articles of British growth 
and manufacture to the value of sixteen 
shillings and ninepence three farthings 1 

A report " On the State of Education in 
the Borough of Bolton in 1837," was read 
by Mr. Ash worth.— The Return made to 
Government in 1833 on the state of educa- 
tion has been found very defective. In Bol- 
ton there have been no means of testing its 
correctness. But, if accurate, there has been 
a very [remarkable increase in the number of 
scholars, being 25 per cent, more of day 
scholars and 40 per cent, more of Sunday 
scholars. 

• There are now 21 Sunday schools with 
9,867 scholars, or 19$ per oent, of the po- 
pulation, of whom about 2000 may be esti- 
mated as being in attendance both at dairy 
schools and Sunday schools, leaving the 
number of 7,867 or 15f per cent, of the pop- 
ulation receiving instruction at Sunday 
school.-? only. — * 

There are 66 day and evening schools 
containing S,»7 scholar., or ft percent. 



The proportion which our export trade 
with the United States bore to our whole 
export trade was, in— 

1805 28.91 s . 

1806 30.31 

1807 31.80 

1836 .. .. .. 23.28 

Mr. Porter stated that in the foregoing ob- 
servations all remarks upon the state of con* 
vulsion into which this most important branch 
of our foreign trade has lately been thrown 
had been avoided, partly because its occur- 
rence is too recent to allow of a sufficiently 
calm estimate being made of the cause or 
causes which led to the catastrophe, but 
chiefly because it would be difficult, if not 
impossible, to enter upon that subject with- 
out departing from that line of strict statis- 
tical research which it is desirable to pre- 
serve in the proceedings of this Section of 
the British Association, In conclusion, he 
remarked that the shipments of British pro- 
duce and manufactures, in the year 1836,' 
amounted, according to the value declared 
by the shippers, to 53,368,571/., of which 
sum America took 12,425,605/., or 23.28 
per cent. The total shipments in 1835 
amounted to 47,372,270/., of which Ame- 
rica took 10,568,455/., or 22.31 per cent., 
the difference between the two years being, 
on the total shipments, 5,996,301/., and 
on the shipments to America, 1,857,150/. 
Without admitting or denying that these 
figures give evidence of over-trading, he 
called attention to the circumstances of the 
two people — namely, that the means of ob- 
taining the comforts of life are enjoyed by a 
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11,094, or about 



of the population are not in attendance at any 
school whatever. 

Iu the Sunday schools were found — 



Total 

22£ per cent, of the 

estimated at about 50,000. 

Children equal in number to 20 per cent. 

2,014 scholars in 4 schools connected with the Church Establishment. 
1,085 scholars in 1 Roman Catholic School. 

6,768 scholars in 10 schools belonging to various classes of dissenters. 



In Bolton there are 5 charity schools with 
692 scholars, including the 2 infant schools. 
There is also a grammar school, whose 
scholars have been entered at 120, being the 
number reported to government, the master 
having declined to give our agent any in- 



formation on the subject. The income 
stated to the committee to be 450/. 

Of superior schools for the children of 
persons in good circumstances tt 
to be 17 with 721 scholars. 



Of common boys' schools there are 15 with 851 scholars. 



Of common girls' schools 
Of Dame schools . . . « 

• 

— 944 being boys and 750 girls, all the 
boys' schools containing some girls, and 
vice versa. 

Extracts from the reporter's notes will 
show that even this limited education is of a 
' very inferior quality :— 

" I find that in many of the schools there 
are, in many cases, from 20 to 100 scholars, 
crammed into a dirty room or cellar, with- 
out air or ventilation, the effluvia from whose 
breath and clothes is exceedingly offensive, 
and must be very injurious to the children's 
health. In most, too, ordinary household 
occupations have been carried on by the old 
women along with the teaching of the 
scholars. In some instances the neighbours 
were sitting over the fire in the school, 
smoking their pipes to chat and gossip. 

" A good deal of the bad morals, bad 
manners, and absurd prejudices, which we 
find amongst our population, are perpetuat- 
ed by the example of the teachers and their 
associates. It was sometimes difficult to 
get questions answered. To the inquiry as 
to the method in teaching arithmetic, several 
of them replied, 4 Why th' graidley owd- 
fashioned road* 

44 One of the masters, whose head was 
bound up with a dirty rag, and whose house, 
in a back street, seemed never to have been 
cleaned, told me, in answer to the question 
whether he was educated for the employ- 
ment, that he was so educated, adding, 
' My feyther larnt eight parts of speech be- 
sides English, and Parson Fonda toud him 
tin he could teych him no feer.' Upon my 
remarking that I supposed he would also 
have been liberally educated, he said, * Oh, 
yes, I larnt accidents and grammar.' His 
occupation he said had been that of a navi- 
gator, or, as he explained the term, 4 he had 
worked at roakiug lodges and reservoirs.' 
Necessity, not fitness, seems in almost every 
instance to have been the cause of the teach- 
er's adopting this employment, as is evident 



:> 



— 209 — 

— 634 — 



by a perusal of the answers which they 
have given on being asked what inducement 
led them to undertake the profession of a 
schoolmaster. 4 Old age, and to get a liv- 
ing.' — * My husband left me with four small 
children, and I undertook it to get a living/ 
— 4 My husband could not keep me, so I took 
this because I could get nothing else.' — One 
man gave as his reason that he had lost his 
left arm, and a woman that she had lamed 
her foot. Another old woman said she kept 
a Dame-school because 4 she geet poor, and 
was a widow/ " 

An abstract of the Report made by the 
Regents of the University of the State of 
New York, on Education," was then read 
by Dr. W. C. Taylor. 



SECTION G.— MECHANICAL SCIENCE.— 
FIRST SITTING. 

President— Rev. T. Bobi.vsox, D. D. F. R.S. 

Dr. Lardner read a paper by Mr. Reming- 
ton, 44 On the Railway Balance Lock." 

This balance lock is designed to raise or 
lower a train of carriages by a horizontal 
motion. The trains are proposed to be 
elevated on a stage of wood or iron raised 
or lowered by wheels and axles upon train 
plates or rails laid in a series of inclined 
phines ; the construction of which was ex- 
plained by a diagram. The stages are pro- 
posed to balance each other as far as their 
own weight will suffice, and the power re- 
quired is to be supplied by a stationary 
steam-engine. The author believed that 
this system would be found superior both 
in cheapness and despatch to any system of 
inclined planes ; he described it as an at- 
tempt to convert a railway into a series of 
level planes broken by steps. Its general 
principle was to lift the trains from a lower 
to a higher level, by a single line of rails 
placed on a platform which was to he raised 

perpendicularly between the walls of the 
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lock. At the sides of the platform are wheels 
or rollers, which are intended to play in dia- 
gonal grooves in the walls, the platform be- 
ing connected by wrought iron rods with a 
superior bar ; there is a similar platform on 
the other side of the engine ; and the trains 
are raised by a series of levels. 

Mr. Williams' paper on the Treffos Pump 
was next read. Great difficulties arise in 
the case of the common pump, wherever 
there is a long column of water between it 
and the well. It is proposed by this pump 
to keep up a continuous motion in the 
column, however long, thus permitting the 
pomp to be placed in the most convenient 
position ; it was said to save the power by 
which a long column of water is set in mo- 
tion afresh at each stroke of the pump, and 
to save expense in the dimensions of the 
supply pipe by keeping up the continuity of 
the action, a purpose hitherto attained im- 
perfectly by the use of two or more cylinders 
acting in succession, which Mr. Williams 
thought complicated and inapplicable to the 
purposes of the common house pump. Mr. 
Williams places an air-tight vessel or cham- 
ber, which he calls a " treffos," adjacent to 
and of somewhat larger dimensions than the 
cylinder of a common fotcing-pump, the 
bottom of each being connected by a suc- 
tion pipe. The treffos is to be quite filled 
in the first instance with water through an 
aperture in the top, and to be completely 
closed when the pump is set in motion. As 
the piston ascends, the water below rises in 
the cylinder and falls in the treffos, until the 
water is on a level in each, there being no 
atmospheric pressure in either. 

Mr. Evans thought the proposed plan 
rather disadvantageous than otherwise. He 
and Mr. Adams considered that it was only 
an enlargement of the common pump, and 
subject to the same defects, the friction be- 
ing greatly increased, moreover, by the use 
of a pipe of so small dimensions as that pro- 
posed, three-fourth of an inch. The differ- 
ence of friction was very perecptible between 
pipes of 1$ inch and 1 J inch diameter ; it 
must, therefore, be very greatly increased, 
indeed, in a pipe of three -fourths of an inch ; 
while the employment of the second valve 
was also objectionable. If three valves were 
to be employed, the same effect might be 
obtained without the large chamber. Mr. 
Knight inquired whether the pump could be 
removed to a distance from the well, a case 
in which the common air vessel could not 
be used. The Secretary explained that such 
was Mr. Williams's assertion, the advantage 
consisting also in equalizing the current, 
and in the certainty of obtaining a cylinder 
full at each stroke." The object was to ren- 
der the piston independent of the supply 



pipe, but dependent on the larger vessel. 
It was answered, that for the certainty as- 
serted to be given, the actiou of the piston 
must still be depended upon. 

The Section then proceeded to the con- 
sideration of Mr. Uenwood's paper " On the 
expansive Action of Steam in the Cornish 
Mine Engines." Mr. Henwood exhibited 
tables and diagrams illustrative of the vari- 
ous elements which influence the expansion 
of steam in the cylinders of some of the 
large pumping engines in these mines. The 
diagrams pointed to differences in the early 
part of the stroke depending on the quanti- 
ties and pressures of the steam in the boilers, 
on the dimensions of the valves, and on the 
load of the engines ; in the middle of the 
working stroke of all of them, parabolic 
curves described the pressure of the steam 
at successive instants, and at the end of the 
return stroke another parabola indicated the 
saving obtained by expansive working. In 
three engines at Huel Towan, East Crinnis, 
and Binner Downs, the relative duties per- 
formed by one bushel of coal were respec- 
tively 86, 73, and 73 millions of pounds 
lifted one foot high, and 1085, 870, and 1000 
/oiw lifted the same space, for one farthing 
of expense. 

A long and desultory discussion followed. 
Mr. Henwood stated it as his belief, that in 
instances where results considerably differing 
from those given by him had been obtained, 
as where the duty had been reported to be 
120 millions instead of 80 ; some deception 
had been resorted to, probably by the work- 
men, in support of the qualities of their 
favourite engines, such as putting in a very 
large quantity of coals before the engine 
commenced, and then removing it prior to 
its being inspected. In his own experi- 
ments, he had never known the duty to be 
more than 91 millions, the lowest being 70 
millions. In answer to a question put by 
the President, as to how he determined the 
quantity of water raised in determining the 
duty, Mr. H. stated the loss of water to 
be about one-tenth. His experiments, in 
answer to a question put by Mr. 11am, he 
stated to be of from twenty to thirty hours. 
Doctor Lardner said, the question before 
the Section was of great importance in a 
general point of view, being, in fact, this : — 

What amount of mechanical virtue resides 
in a quantity of coals of given quality 
Mr. Taylor had last year informed them 
that 125 millions of pounds were raised a 
foot high by the combustion of a bushel of 
coals, though it had previously been much 
doubted whether 110 millions could be so 
raised. Mr. 11am, replied that in no instance, 
at least from a long experiment, had the duty 
much exceeded 90 millions. Mr. Galloway 



Digitized by Google 



PROCEEDINGS AT THE LIVERPOOL MEETING OF THE 



448 

had, from an experiment of twelve hoars, 
obtained a duty of 125 millions, where it had 
formerly been estimated at 80 millions, but 
he was probably deceived in the way de- 
scribed above. In another instance, 90 or 
91 millions were found to be the correct 
duty where 127 millions had been reported 
to be so. In answer to a question from Mr. 
Guest, Mr. Henwood stated tliat the engines 
did best duty at a velocity of from 5 to 7 
strokes a minute, the length of the stroke, 
being ten feet : he now confined his obser- 
vations to pumping engines, without refer- 
ence to winding or stamping engines. Some 
single engines working expansively did bet- 
ter duty than double engines working not 
expansively, the duty of the former being 
30 or 40 millions of pounds, that of the 
latter not more than from 10 to 20 millions. 
The variation of the strokes was not more 
than two or three inches in ten feet. At the 
end of the stroke a bell is touched by the 
engine, and is not left untouched more than 
once in a thousand times. Mr. Evans had 
made an experiment on this subject by sus- 
pending a piece of jack -chain corresponding 
to the length of the stroke, and had found that 
in the best engines there was an intermission 
sometimes every fifth or sixth time, some- 
times every eighth, or ninth ; the variation 
being sometimes scarcely perceptible, some- 
times half an inch, sometimes 5-8ths of an 
inch. Mr. Henwood mentioned that the 
engine must reach within three or four inches. 
Dr. Lardner inquired whether the indicator 
was used to estimate the vacuum as well as 
the steam. Mr. Henwood said they applied 
it to steam only, as being what was to them 
most important.— Mr. Webster knew an 
instance where a rotary engine altered did 
rather more duty than a single pumping en- 
gine. The discussion ended by Dr. Lardncr's 
declaring bis intention to propose a recom- 
mendation that measures be taken to deter- 
mine the duty of double eugines expansive 
and not expansive, acting as used in manu- 
factures ; as also the pressure of the steam, 
the quantity of the water and the size of the 
valves. 

The attention of the Section was next 
occupied by Mr. Russell, of Edinburgh, 
" On the Mechanism of Waves in reference 
to .Steam Navigation." Mr. Russell had, at 
previous meetings of the British Association, 
given an account of his investigations on the 
resistance of fluids to the motion of vessels, 
and ascertained the law of interference of the 
wave in modifying the nature and amount of 
that resistance. Since the last meeting of 
the Associations he had extended his obser- 
vations to a variety of subjects of practical 
importance, and amongst others to the im- 
provement of the navigation of such rivers 



as the Thames and the Clyde, in which steam 
navigation was extensively employed. In 
these rivers it was found that steam naviga- 
tion was conducted under very great disad- 
vantages when compared with the open sea- 
Mr. Russell had discovered that in shallow 
water one great impediment to high veloci- 
ties was the generation of, which he termed, 
the great wave of translation of the displaced 
fluid,— not undulation of fluid, but transla- 1 
tion of one part of the fluid, reaching to the 
whole depth with equal velocity. When the 
vessel is propelled, the water heaped on its 
side generates this great anterior wave of 
translation, which increases as the velocity 
increases ; the section of displacement of 
water is increased in the ratio of the sine of 
inclination. In one instance where the depth 
was five feet, the anterior wave was three 
feet above the level of the water, so that the 
bow was buried in it, and when the vessel 
stopped the wave moved at eight miles an 
hour, and though the vessel drew but 20 
inches water, her helm was knocked off. 
This anterior wave moves with a given velo- 
city proportionate to the depth of the fluid, 
equal, in fact, to the fall of a heavy body 
through half the fluid. In some cases, the 
boat being stopped, Mr. Russell had followed 
the wave for a mile, and found it advance 
at the same rate. The object then would be 
to make the centre of the vessel coincide as 
much as possible with the centre of the wave, 
thereby diminislung the anterior wave and 
diminishing the resistance. This wave is at 
present generated to so enormous an extent 
that in one case the waves extended to a 
considerable depth for a mile and a quarter, 
the depth of the river being increased \\ 
foot in a channel of 500 yards. In six or 
seven feet water the imersion would be three 
feet more at stem than when the boat was at 
rest, the progress being doubly impeded by 
the anterior wave and by the stern depres- 
sion. The question then was, to what was the 
wave due ? and how was it to be got rid of? 
In general, the greater the difference between 
the velocity of the vessel and that of the wave 
the more the impediment was diminished. 
The increase of the velocity of the anterior 
wave relieves the vessel, and this is obtained 
notby wideningbut by deepening the channel, 
while at the same time the velocity of the 
stern wave is increased, so as to come for- 
ward to the centre of the vessel. In one 
instance a vessel moved at the rate of 4 miles 
with twenty two strokes a minute, at 6 miles 
with 35 strokes, and at 5 J miles with from 
GO to 70 strokes. The next great impediment 
to steam navigation consisted in the forma- 
tion of lateral currents on the side of the 
vessel, which having the same direction with 
the motion of the paddles, had the effect of 
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diminishing the relative difference of the velo- 
city of the paddles and of the fluid, and thus 
diminished the propelling power of the pad- 
dles, the engine being obliged to make an ad- 
ditional number of strokes. The third evil 
arose from the stern or posterior wave or 
surge, by which great injury was done to the 
banks of the river and to the smaller vessels 
navigating it. At an increased velocity this 
wave rises in a cycloidal form into a breaking 
surface. The remedy for these evils was to 
be found not in widening the river, as gene- 
rally!supposed,nor in giving gradual or gentle 
slopes to the sides of the channel, but in 
deepening the river and rendering its sides as 
nearly vertical as possible, by which the im- 
pediments were diminished to a great amount. 
Mr. Russell had made experiments with dif- 
ferent forms of channels ; as, square or rec- 
tangular, with perpendicular sides ; angular, 
the sides sloping to the centre ; and semicir- 
cular. The general result was, that in a rec- 
tangular channel the velocity was that due to 
the fall through half the depth of the channel. 
Thus the velocity of a wave of one foot was 
three miles an hour, of one of four feet eight 
miles, of one of fifteen feet fifteen miles. In 
all cases the rectangular channel was found 
to be the preferable one. Such a channel 
would generally be the most expensive, but 
sometimes, where, as on the Thames, the 
land adjoining was of high value and gentle 
slopes to the banks where therefore not at- 
tainable, the rectangular would be the cheaper 
form. 

The next wave generated was what Mr. 
Russell termed the wave " of unequal dis- 
placement, " arising solely, it was found, 
from the form of the vessel. This wave was 
seen diverging 'on both sides of the vessel, 
from the bow towards the stern, arranged in 
two straight lines extending to a great dis- 
tance behind it. This wave might be greatly 
diminished, and sometimes almost entirely 
removed, by giving the lines of displacement 
a slight concavity towards the stern, the 
vessel being sharpened out. When the 
vessel does not raise the water in given uni- 
form progression, but is so bluff that certain 
points displace more than others, an anterior 
wave is formed of excessive displacement, the 
injury done by which is only inferior to that 
of the stern surge. 

Mr. Fairburn, of Manchester, stated, in 
reply to a question put by Dr. Lardner, that 
the results of his experiments corresponded 
with those obtained by Mr. Russell, and 
mentioned one instance where, at a velocity 
of seven miles an hour, the channel being 
five feet deep, the stern was dragging on the 
ground. — Mr. Hcrapath inquired what pos- 
terior form of vessel Mr. Russell had found 
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the best. Mr. Russell stated that on this 
point the result of his experiments indicated 
a form very different from that approved of 
by naval officers in general. They preferred 
a form bluff in front and tapering towards 
the stern. Mr. Russell's experiments went 
to show that this should just be reversed, and 
he had made sixteen of them at different ve- 
locities, from three to fifteen miles an hour. 
In the navigation of the Clyde, the progress 
of the formation of vessels had been in ac- 
cordance with thjs opinion. At first they 
were built very bluff, with their maximum 
breadth at a distance from the stern of 1-3 
of the whole length ; thus a wave of exces- 
sive displacement was generated, going off 
at right angles, and making a break more 
than was necessary to allow the stem to 
pass through. Now the best vessels were 
built with full sterns and narrow stems, with 
their maximum breadth at midships. For 
working well, however a very deep keel was, 
he knew, necessary to give the helm full 
effect. In answer to the question whether 
these experiments might be made with model 
vessels on a small scale, Mr. Russell said 
that experiments with, models were generally 
very fallacious and complicated, and that his 
had been made with vessels from 75 to 100 
feet long. When asked whether they were 
made with or against tide, he replied that 
the existence of a previous current modified 
the velocity of the wave, which was to be 
measured by the velocity of the water, not 
by the land.— Mr. Wenfall observed that 
Mr. Russell's statements were corroborated 
by an observation of his own, that in an in- 
stance where the tide rose thirty-six feet, 
the effect of the lateral waves had been to 
form a rectangular excavation to four or five 
feet. 

EVENING MEETING, llTH SEPTEMBER. 

Mr. John Taylor read the financial report, 
from which it appeared, that a sum little 
short of 1000/. had been expended under the 
sanction of the Committee of Recommenda- 
tions in furtherance of scientific inquiries, 
and that the total amount of the property 
and funds of the Association had, notwith- 
standing, increased to 5,284/. 14*. dd. lie 
added, that the number of tickets issued at 
the close of the Bristol meeting, was 1350, 
and the number already issued in Liverpool, 
1420. 



SECTION B. — -CHEMISTRY AND MINERALOGY. 
SECOND SITTING. 

Mr. Hartley read a paper, " On the Cor- 
roding of Iron by Salt Water." The object 
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of the paper was to shew that brass protect* 
both bar and cast-iron in a very perfect man- 
ner. The brass did not appear to have 
undergone any action, which, as stated by 
the President, Dr. Faraday, is rather op- 
posed to received notions of electro chemical 
action. 

Dr. Andrews next read a paper, 'On Borne 
Singular Modifications of the Ordinary 
Action of Nitric Acid on certain Metals.' 
Bismuth in nitric acid of specific gravity 1.4, 
was rapidly acted upon, but this action im- 
mediately ceased when the bar was touched 
by platinum. On removing the platinum 
from the liquor, the bismuth will sometimes 
begin again to dissolve ; at other times, its 
surface will become covered with a black 
crust, which is soon removed by the acid ; 
but the metal, though now exhibiting a 
beautifully -polished surface, is no longer 
acted upon by the acid, or, at least, is dis- 
solved only with extreme slowness. Thus, 
a slip of metal, which in its ordinary state 
will require only a few seconds to complete 
its solution, will when thus slightly modified, 
resist, for many hours, the action of the 
same acid. 

Copper and tin present similar pheno- 
mena, but zinc, when treated in the same 
way, has its oxidation and solution not ar- 
rested, but merely retarded. Arsenic was 
found to present a singular anomaly when 
heated in nitric acid, so as to give rise to 
effervescence : the contact of the platinum in 
the usual way did not produce any effect, 
whereas, when an acidulous solution of 
silver is used, platinum exercised its usual 
influence. 

In the of six metals, platinum checks 
the action of nitric acid, and three of them 
appear to be brought into a permanently 
peculiar state, opposed to chemical action. 
Platinum always separates any film of oxide 
as its initial function, but after its separation, 
it exercises a polarizing action, for example, 
it brings the other metal into a peculiar state, 
which enables it to resist chemical action. 

On the conclusion of this paper, the 
President drew the attention of the Section 
to the anology between the facts detailed by 
Dr. Andrews, and the preservation of iron by 
brass, as instanced in the communication of 
Mr. Hartley. In both cases, according to the 
known laws of electro-chemical action, 
effects, the very opposite of what are obser- 
ved should present themselves. The bismuth 
copper, fccshould oxidize quickest when in 
contact with the platinum ; and if as would 
seem demonstrated by Mr. Hartley, brass, 
protects wrought and cast-iron, the brass 
itself shou 1 be acted upon with increased 
rapidity. The solution of these anomalies, 
he conceived quite within the range of sci- 



ence in its present state, and he urged upon 
the members of the Section the necessity of 
studyingjthe phenomena in question, as their 
explication would constitute a very valuable 
addition to the existing state of our electri- 
cal knowledge. 

SECTION C— GEOLOGY AND GEOGRAPHY— 
SECOND SITTING. 

Mr. Strickland read a memoir on for- 
mations of gravel in the counties of War- 
wick aud Worcester. He commenced by 
pointing out the great variety of gravel 
which is found in England, and its varied 
positions, it being found sometimes in the 
vicinity of the roeks from which it is deri- 
ved — at others very far removed ; in some 
places regulary stratified — in others form- 
ing outlines on the summits of hills. In 
some parts we find marine organic remains ; 
in others bones of mammalia and lacustrine 
shells. All these gravel formations are, how- 
ever, unconformable to the beds on which 
they rest, and it is difficult to determine their 
age. The researches of Mr. Murchison 
were mentioned with great praise, in elu- 
cidating many points respecting the gravel 
of Wales and the adjoining counties ; one 
point established being the exsistence, in 
former ages, of a marine curront, from 
Cheshire to Gloucestershire, which had 
brought with it gravel in its course. The 
gravel formations described by Mr. Strick- 
land, were divisible into two great por- 
tions, one being with flints, the other not 
containing any ; and they occured inde- 
pendent of the minor variations of the sur- 
face of the country — the one portion, that 
without flints, being found to the N. W. of 
of the Warwickshire Avon, while the other 
portion occurs towards the oolitic hills ; 
although, iu all probability, they are of 
different epochs, it is not possible to deter- 
mine their relative age, as no superposition 
has been observed. Along the oolitic hills 
there is also to deposit of local gravel, si- 
milar to beaches of shingle, as explained 
by Mr. Murchison in his description of 
certain similar phenomena near Shrews- 
bury. Mr. Strickland considers those por- 
tions of gravel that are spread over these 
countries as marine drift, and that gravel 
of a finer description, to which he attaches 
the name of fluviatile drift, may be obser- 
ved in valleys, where it accommodates 
itself to the inequalities of the actual sur- 
face. In the marine drift no remains of 
any but marine animals are to be observed, 
whereas in the fluviatile we fiud the exuvia? 
of mammalia and fresh-water shells. 

Mr. Sedgwick observed, that it is diffi- 
cult to generalize respecting these forma- 
tions, as they presented so many variations. 
He had seen gravel on mountains 2,000 
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feet high. Erratic blocks, he considered, 
could not be of fluviatile, but of marine 
origin, and organic remains of large ani- 
mals were not likely to be abundant in 
gravel carried by currents of the sea, from 
the destruction caused by their violent ac- 
tion. Animal remains had been found in 
the clay gravel of the east of England ; but 
this gravel he conceived as differing from 
that in other parts of the country— Sir 
Philip Egerton said, that Mr. Strickland's 
flint less gravel, occurring to the N. W. of 
the Avon, could be only a partial forma- 
tion, as he had observed that in Cheshire the 
gravel always contained flint. At Cock- 
nell he had obtained two grinders of an 
elephant, and many marine shells, and 
many like shells in other places, all 
of existing species, and occurring of- 
ten with pieces of rolled coal.— Mr. 
Phillips stated that one of the questions 
proposed by the Association, was the deter- 
mination of the phenomena of the English 
gravel formations, but to the present time 
sufficient evidence had not been collected. 
He alluded to Mr. Murchison's opinions, 
that a strait formerly divided England from 
Wales: into this strait gravel might be 
drifted from both sides ; and Mr. Murchi- 
son had discovered, in Wales, local co- 
vered by erratic gravel. He himself had 
discovered, in a valley of the Yorkshire 
Wolds at an elevation of 600 feet, gravel 
drifted from Cumberland, and containing 
bones of the elephant. He mentioned, 
also, the fresh-water gravel formation in 
the vale of York, in which Mr. Harcourt 
had caused sinkings to bo made, and had 
found at the depth of 22 feet, the bones of 
Mammalia along with fresh- water shells. 
— Mr. De la Bcche spoke, also, of the dif- 
ficulty of the question. On the Blackdown 
Hills he had observed a peculiar drift ; on 
adjoining hills a drift of a different kind, 
and in the intervening valleys a mixture of 
the two, containing the bones of Mammalia. 
— Mr. Clark also mentioned the difference 
of the gravel upon the plastic clay and the 
chalk of Dorsetshire. In that county he 
had observed two beds of gravel, one over- 
laying the other. — Mr. Trimmer mentioned 
the occurrence of marine shells at an ele- 
vation of 1,400 feet in Caernarvonshire; 
also of gravel at a lower elevation on lime- 
stone bored by shells. — Mr. Murchison 
stated his determination of the local gravel 
in the part of the country which he has 
termed Siluria ; in this drift no shells are 
to be found. The drift from the norjh, he 
conceives, must have been submarine, and 
that, in all places, it may have unequal dis- 
tribution, from the unequal elevation of the 
subjacent land. He alluded to his commu- 
nication at the Bristol meeting respecting 
the elevation of Siluria at a different epoch 
from the other parts of Britain, as proved 



by the difference of the gravel formations. 
— The discussion respecting gravel was 
closed by Mr. Sedgwick. He had traced 
the gravel of the central parts of England 
to its northern sources ; and he instanced 
a singular phenomenon of a mountain, 
near Buttcrmerc, which appeared to be „ 
water- worn by a stream passing over it. 
The recent elevation of .Siluria, he con- 
ceived, was proved by the morasses and 
lakes in its lines of valleys, which valleys, 
although shaped under the ocean, had been 
evidently modified by existing waters. 

The next paper, brought before the Sec- 
tion was by Mr. Mallet, " On the Mechan- 
ism of the Motion of Glaciers." This gen- 
tleman pointed out, that many plucnomena 
of these singular masses had been hitherto 
overlooked ; and, although described by 
many eminent observers, no solution had 
been given to the question of their move- 
ment, but that of their weight, which he 
showed could have only a partial opera- 
tion, as they often rest on rugged beds, and 
thesc»not always of much inclination. He 
proposed a very ingenious explanation of 
their movement by means of hydrostatic 
pressure, arising from the fact of the lower 
part of the glacier being of a higher tem- 
perature than the upper; this causes a 
melting of the under part, and a conse- 
quent raising of the mass in a perpendicu- 
lar direction to the earth*s surface, while 
its descent was at right angles to the in- 
clined surface— a progressive motion down- 
wards ensued, following the law of the re- 
solution of forces. Mr. Mallet then spoke 
of certain causes of the rents and fissures 
in glaciers, these being often convex down- 
wards, owing to the operation taking place 
in the middle part of the mass, which de- 
scends soonest, while the whole is held in 
its place by the upper and lower extremi- 
ties ; also tubular fissures arc formed by 
blocks of stone, sinking by degrees in the 
glacier, owing to their liigher temperature 
melting by degrees the surrounding ice. He 
then alluded to the singular accumulations 
of detritus on the glaciers, which arc lo- 
cally termed moraine, aud are formed by 
ebotdements in winter, and covered with 
snow. These Mr. Mallet found to assume 
linear directions, parallel to the axis of the 
glacier; and, from the regularity of these 
arrangements, he c onceived it possible to 
discover the site of old glaciers from the 
moraine, which had remained on the 
ground after their destruction. 

The Marquis Spineto made a communi- 
cation respecting the Geology of the Desert 
between Sues and Cairo. In this Desert 
travellers have always suffered great incon- 
venience from the want of water, aud this 
was likely to prove a serious obstacle to the 
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nicncc, Mr. Briggs, the British Consul, em- 
ployed a Swiss engineer to bore for water. 
Mr. Gcnsberg, the engineer, caused the 
first boring to be made in the Valley of 
Kejche, but being unsuccessful, he trans- 
ferred his operations to the Valley of Can- 
dclli, where water was found in clay un- 
derlying a calcareous rock. Considerable 
ingenuity was shown in the excavation. 
Besides the usual boring downwards, late- 
ral openings were made to increase the 
supply of water : borings were made in 
other situations, and very singular results 
obtained. A great variety of strata were 
penetrated, and this variety existed even 
within a limited distance of superficial ex- 
tent : thus in one place marine sand was 
found ; and a little way off, terrestrial or 
desert sand ; gravel occurred only in one 
spot. But the most singular geological 
phenomenon was the existence of granite 
over clay, in which good water was ob- 
tained. 

Mr. Horner exhibited to the Section a 
drawing representing some of the geologi- 
cal phenomena in the neighbourhood of 
Christiania in Norway, and read a letter 
from Mr. Lyell in explanation. 

Dr. Traill read a paper" On some points 
of the Geology of Spain. 

SECTION D. — ZOOLOGY AND BOTANY — 
SECOND SITTING. 

Mr. Nevan detailed some experiments 
onVegetablc Physiology. The experiments 
were performed on elms, forty years of age, 
in February 1836. 

1. The stem of the tree was denuded, in 
a circle, of its cortical integument alone, 
leaving the alburnum beneath uninjured. 
On the May following the denuded part 
was filled up by the exudation of bark and 
wood from the upper surface of the wound, 
and the tree had not suffered in growth. 

2. The bark and cambium were removed 
in the same manner. In August 1837 this 
tree sickened, and there was no formation 
of wood or bark in the wounded part. 
Two devclopemcnts, however, took place, 
one above the other, from below ; the for- 
mer having the appearance of roots, the lat- 
ter were branches with leaves. 

3. The bark and two layers of alburnum 
were cut away. The tree was at the time 
unhealthy ; it, however, put forth its leaves 
on that and the ensuing spring, but shortly 
after died. No sap was observed above or 
below the wounded part. Roots were de- 
veloped from the upper, and branches from 
the lower part of the section. 

J. The bark and six layers of alburnum 
were taken off. The tree became much 
less vigorous, but did not die, and other- 
wise presented the same appearance as the 



5. The bark and twelve layers of al- 
burnum were stripped. The consequences 
were again similar to the last two , the 
alburnum above and below the cut being 
dry, but an accidental cut that penetrated 
into the heart-wood exuded sap. 

6. This was a repetition of the experi- 
ment of Palisot de Bcauvais, by cutting 
away a circular ring of bark around a sin- 
gle branch. The branch continued to 
grow, and roots sprouted from the under 
surface of the isolated bark and branch. 

7. In this the whole of the wood of the 
tree was cut away, except four pillars, com- 
posed of bark and sap-wood. In this case 
the sap first appeared from above, descend- 
ing by the pith, and then from the heart- 
wood, the alburnum being dry. In this 
case the sap must have passed up the al- 
burnum, and horizontally through to the 
heart-wood. 

Mr. Nevan inferred from these experi- 
ments — 1. That the life of the tree does not 
depend on the liber or cambium. 2. A de- 
scent of sap takes place before the develope- 
meut of leaves. 3. That new matter arises 
from below ; which had not previously been 
allowed. He thought there were two dis- 
tinct principles in the tree,— one, the as- 
cending, or leaf principle ; the other, the de- 
scending, or root principle. Mr. Nevan 
had also performed some experiments on 
the conversion of roots into branches, and 
came to the conclusion, that buds or 
branches might be developed from any part 
of the root above its extreme end, from 
which point it was impossible for buds to 
be developed. 

Professor Lindley remarked that these 
experiments confirmed entirely the theory 
of the structure of wood adopted by Du 
Petit Thouars. He did not think that the 
existence of any new principle could be 
inferred from the experiments. In the 
seventh experiment, the horizontal circu- 
lation of the sap was proved, and confirmed 
the accuracy of Hall's experiment of cutting 
a tree nearly through on alternate sides, 
when the sap still ascended. 

SECTION E. — ANATOMY AND MEDICINE— 
SECOND SITTING.. 

Dr. Holland read a paper " On the cause 
of Death from a blow on the Stomach, 
with remarks on the means best calculated 
to restore animation, suspended by suck 
accident." 

The occurence of death from a blow on 
the stomach has never received any full or 
satisfactory consideration. The fatal re- 
sult is referred by the writer to the sudden 
propulsion of arterial fluid into the left ven- 
tricle, and not, as has always been consi- 
dered, to any injury or impression made on 
th« nervous tryfltcu 
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Dr. Copland required an explanation of 
three questions Had Dr. Holland ob- 
served the morbid appearances after death 
from blows of the stomach ? 2ndly. Is it 
possible to produce t ho retrograde motion 
of the blood from tho part of the artery im- 
pinged, to the heart, without rupturing the 
semilunar valves? 3rd. Had Dr. Holland 
much experience of the treatment ? 

Dr. Holland knew that his views ad- 
mitted of discussion and of objection, since 
they differed so widely from the received 
notions. He had only observed one case, 
and it was fatal. The post mortem exa- 
mination showed a florid appearance of the 
mucous membrane of the stomach, espe- 
cially at the pit, not unlike what is observ- 
ed during digestion. The blood was fluid. 
With regard to the rupture of the valves, 
he could present no facts ; but, in his opi- 
nion, the valves would not be seriously in- 
jured, and failure in resuscitation could not 
be attributable to the state of the valves. — 
Dr. Copland thought rctrogradation of the 
blood's current, as mentioned by Dr. Hol- 
land, could not take place without a rup- 
ture of tho valves, or even of the heart it- 
self. The heart could be injured in these 
cases physically, from the diaphragm as 
well as the vessels ; but, in considering 
this kind of death, wo are not to attribute 
its cause to any part of the body singly, but 
to take a comprehensive view, and to take 
in the whole collectively. — Dr. Johnson 
had had his attention directed to this sub- 
ject from an early age. At school there 
was a boy a great pugilist, who, in his ren- 
contres, gave what he called his heart-ing t 
meaning a blow over the region of the 
heart. The first and principal effects were 
a sudden suspension of respiration, which 
was relieved and followed by gasping ; the 
heart, oppressed, did not cease its action, 
for, if it aid, delirjuium animi would ensue : 
the pain was very peculiar. He agreed 
with Dr. Coplaud as to the cause of death 
in these cases, and could not conceive that 
a forcible impression of the aorta could 
throw the blood back, and force the valves ; 
for in dead bodies this was difficult, though 
the vales were then flaccid, and here it was 
said to occur to the living — being still more 
difficult. — Sir James Murray had seen two 
cases of suspended animation from blows 
on the stomach ; one recovered, and the 
other died. The remedy he should recom- 
mend would be to throw a bucket of cold 
water over the body ; gasping would ensue, 
and respiration follow. He could not agree 
with Dr. Holland, more especially when 
he considered the slight influence the small 
quantity of forced blood would exert. A 
space of the artery, equal at most to about 
two inches, would be struck— the blood 
contained in one inch would be distributed 



downwards through the iliac arteries to 
the extremities, where space enough was 
found ; and the other inch of blood sent 
upwards, would find a much greater space 
through all tho vessels of the chest and 
upper extremities. He would not deny 
that an inch of blood above the healthy 
quantity, suddenly propelled into the heart 
might injure that organ, but thought there 
was not enough to injure the heart and 
vessels, as they must be, from sudden vio- 
lent blows on the stomach. — Dr. Williams 
had not read any author who gave a satis- 
factory account* of the effects of blows on 
the stomach, but he agreed in opinion with 
Dr. Copland. He had paid particular at- 
tention to the semilunar valves, and must 
differ from Dr. Johnson. They arc per- 
fectly mechanical, and act in the dead as 
in the living bodies. They completely stop 
all entrance to the heart, and must be rup- 
tured for entrance there. Dr. Williams 
then alluded to death from syncope, by 
poisons, crushing of the limb, ingestion of 
cold water, — and concluded by recom- 
mending treatment by diffusible stimuli. 

SECTION G. — MECHANICAL SCIENCE — 
\SECOND SITTING. 

Mr. J. I. Hawkins laid before tho meet- 
ing the first marble bust produced by Mr. 
Cheverton from the machine invented by 
Mr. C. and himself.* The bust is of the 
height of about six inches. The machine 
itself he described as a species of engine 
lathe, in which the bust lo be copied, and the 
block of marble to be sculptured, are placed 
in a frame capable of almost universal mo- 
tion ; so that the block to be cut, may be 
applied in all directions to a cutter in the 
lathe, while all the parts of the model are 
brought necessarily in contact with an in- 
dex fixed at such a distance from the cut- 
ter, as are the corresponding parts of the 
model and of the block. Some cutters, he 
said, were as small as a pin's head, and in 
many parts of the machinery an error of 
1000th part of an inch would be destruc- 
tive. Mr Hawkins stated that he and Mr. 
James Watt had both commenced their 
experiments in 1804, — Mr. Watt having 
applied himself to medallions, Mr. Haw- 
kins to round figures. 

Mr. Fairburn then read a Report on tho 
comparative strength and other properties of 
cast iron, manufactured by the hot and cold 
blast. 

At a previous meeting of the Association, 

* The Atheiueum erroneously represent* this as 
being " the first perfect specimen wholly finished by 
the machine." The circumstance which makes it 
remarkable, does not consUtinany superiority which 
it possesses over Mr. Cbeverton's celebrated ivory 
busts and statues, hut simply in its being the first 
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Mr. Hodgldnson read a Report on the com- 
parative strength and other properties of iron 
manufactured by the hot and cold blast. — 
In the prosecution of inquiries since made, 
it was conceived desirable to subject the 
metals operated upon to more than one spe- 
cies of strain ; to vary their forms, and, by 
a series of changes, to elicit their peculiar, 
as well as comparative, properties. First, 
they have been drawn asunder by direct 
tension. Secondly, they have been crashed 
by direct compression both in short and long 
specimens (the results of which will be 
given in a subsequent paper) ; and, thirdly, 
they have been subjected to fracture by 
transverse strain, under various forms of 
section, and at various temperatures. Ten 
bars of hot and cold blast iron were also 
loaded with different weights, from 1 12 lbs. 
to near the breaking point, and left for 
many months to sustain the load, and to 
determine the length of time necessary to 
effect the fracture. The bars thus loaded, 
are still (with one exception,) bearing the 
weight, having been suspended upwards of 
six months, and, from what we can at pre- 
sent perceive, there is every chance of a 
long and protracted experiment. In making 
the experiment on transverse strain, a num- ' 
ber of models of different sizes and forms 
were prepared, and the irons, both hot and 
cold blast, were run into the form of the*e 
models; but as there is usually a slight 



deviation in the size of the castings from 
that of the model, the dimensions of the 
bars were accurately measured at the place 
of fracture, and the results reduced, by cal- 
culation, to what they would have been if 
they hail been cast the exact size of the 
model, assuming the strength ot rectangular 
beams to be as the breadth and square of 
the depth, and the ultimate deflection to be 
inversely as the depth, the length being con- 
stant. In comparing two irons, the greatest 
care was taken to subject them as nearly as 
possible to the same treatment. 

A series' of experiments was also made to 
determine the strength of hot and' cold blast 
iron at various temperatures, from 32P (the 
freezing point) to the boiling point ; for this 
purpose, a cast-iron trough wag employed, 
in which the bars to be broken were placed, 
and covered with snow or water (which was 
kept at the proper temperature by a jet *f 
steam), as the case required; the weights 
were then gradually laid on until fracture 
took place. 

The strength of bars made red hot was 
also tried, and, contrary to expectation, they 
retained their tenacity and power to resist 
the load to a considerable extent ; the reduc- 
tion of strength in a bar one inch square, in 
a range of temperature from 32° to that of 
redness, was rather more than one-sixth, the 
deflection being upwards of 1^ inch in a bar 
2 feet 3 inches long. 



RESULTS. 

Carron Iron, No. 2. (Scotch). 
Mean ratio of transverse strength, assuming the cold blast Iron at 1000 : 979.9 
Mean ratio of power to resist impact 1000 : 1038.9 ' 

Whence, in the transverse strength of Carron iron, No. 2,, using a variety of forms of 
section, the strength of the cold blast is to that of the hot blast, as 100 to 98, nearly. 

Devon Iron, No. 3. 
Mean ratio of strength in sections of various forms (tlurteen ex- \ jqqq . 

periments J 

Power to sustain impact 1000 : 2742 

This is an exceedingly hard iron, with a singular appearance, the centre or more granu- 
lated parts of the fracture being surrounded with a circle having the appearance of hardened 



Buffery, No. I, Staffordshire iron, cold and hot blast. 

Mean ratio of breaking weight 1000 : 925 

Mean ratio of power to resist impact 1000 : 965 

In the buffery iron, the hot blast manufacture is weaker, whether we view it in its trans- 
verse strength, or its power to resist impact. 

Coed Talon, No. 2, North Welsh iron. 

Mean ratio of strength in a number of experiments. . . . . 1000 : 101 4 

Mean ratio of power to resist impact * 1000 : 1219 

Modulus of elasticity in pounds for a bar of one inch square. 

Cold blast {I'a^?;^} 1 ^ 13 ' 5001 ^ 

Hot blast {l^oSiuSS} 14 ^ 2 ^ 001 ^ 

ElseUar Cold Blast, No. 1, against Melton tiot Blast, No. 1. (Yorkshire Iron). 

Mean ratio of strength.*; 1000 ; 809 

Mean ratio of power to resist impact. ,.»,.,,...... ...... lOOO : 858 
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The modulus of elasticity in all the irons are computed, but only given in a few cases in 
the results. 

Relative Strength 0/ Hot and Cold Blast Iron, to resist a Transverse Strain at different 

Degrees of Temperature. 

Cold blast 949.6 at 32°. Hot ditto 919.7, Mean. 
Ratio of strength, 1000 : 977.6. 
Power to resist impact, 1,000 : 1,039. 
Cold blast, 748.1 at 191°. Hot ditto, 823.6. 

Tn these experiments, it appeared, that facts induced an extended series of expert - 
the cold blast lost in strength from 32° up ments, principally to determine what load 
to a blood-red, perceptible in the dark as was necessary to effect a permanent set ; 
949.6 to 723.1 ; whereas, in the hot blast, and, if such weight, continued for an inde- 
the strength is not so much impaired, being finite time, would break the bar. It became 
as 917.7 at the freezing point, and 829.7 a question of great importance to know, if a 
when perceptibly red in the dark. weight, having once impaired the elasticity, 

In all former experiments on the trans- would or would not, if continued, increase 
verse strain of cast-iron, it has been assumed, deflection. The inquiry, therefore, was — 
that the elasticity remained perfect up to one- to what extent can cast-iron be loaded with- 
third the breaking weight. In pursuing out endangering its security ? To solve 
these experiments, discrepancies were no- this question, ten bars of hot and cold blast, 
tdced, and results widely different to those differently loaded, were placed upon a frame, 
generally received were observed. It was to ascertain the amount of deflection at stated 
fonnd that one-seventh, and, in some cases, periods, and to determine what was neees- 
one-eighth, the breaking weight was sufli- sary to break the bars with their respective 
cient to produce a permanent set. These loads. 

Inches. 

In the cold blast, with a load of 280 lbs., the deflection in- \ , no - . . A «o 

created in 103 days from J 1,025 to 1033 

Hot blast, ditto ditto 1.1 73 to 1.197 

Cold blast, with a load of 336 lbs., increased in 105 days, from. . 1.344 to 1.36G 

Hot, ditto, from 1.573 to 1.627 

Cold, with a load of 392 lbs., increased the deflection In 108"! , „ Qf . . , Q .« 

days, from J ' 

Hot, ditto from 1.891 to 1.966 

Cold blast, with a load of 448 lbs., continued to increase in deflection, and ultimately 
broke, after sustaining the weight 35 days. All the bars from the hot blast broke in the 
act of loading them with the above weight, 448 lbs. 

Mr. Fairbum stated, that all the irons mentioned, that all the Scotch irons had no 

were made of the same materials, and under cinder ; the composition of the others they 

the same circumstances. The irons were of did not know. Great difficulty had been 

fifty sorts. experienced on this point, becauKe the dif- 

Mr. Cottam inquired as to the elastic ferent manufacturers were unwilling to give 

forces. Dr. Young and Mr. Tredgold had information. — Mr. Guest professed on his 

found that the strength of the material part the fullest readiness. — Some conversa- 

would fail if loaded beyond its elastic force : tion took place with regard to the peculiarity 

he wished to know whether the loads had of appearance in the broken bars. The Pre- 

been more or less than 850 lbs. to the foot. sident remarked, that when a rectangular 

Mr. Fairbum stated, that some of the loads bar of any substance is exposed either to 

were more, some less, and that a weight of fracture, or even to temporary deflexion, a 

280 lbs. produced a permanent set of an similar appearance was found : this was 

inch square bar. The President remarked, known from the experiments on glass, by 

that the calculation as to elastic forces was polarized light. Mr. Fairburn in assent 

scarcely to be confided in. Mr. Fairburn, said the crystals were always more compact 

in answer to another question, stated, that in the edge than the centre. Mr; Webster 

the hot blast iron was the more flexible inquired whether the elastic jraight was 

and better capable of bearing impact ; but always less than one-third of the breaking 

that all the results of impact had been taken weight. Mr. Fairburn said, always, and 

from calculations founded on cold blast iron. afterwards replied to a question from Mr. 

Mr. Fairburn stated, that the crystalline ap- Guest, that the Scotch hot blast iron shewed 

pearance was finer in hot than in cold blast, a greater comparative strength as compared 

There Were no experiments made on the loss with cold blast, but that they had made no 

by remelting, and none on wrought-iron, — experiments on South Welsh iron. There 

all on oast iron. Iu reply toNto Cottam, he was a perceptible permanent set from 2801bs., 
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the experiment* being of from five to ten 
minutes in duration, and it being possible 
to judge the deflexion to the 1000th part of 
an inch. — Mr. Webster said it had been 
found that the first set was owing to the 
breaking of the first crust, and that beyond 
the first permanent set up to the elastic 
limit, the deflexion increases exactly as the 
weight. 

(To be continued). 



LIST OF ENGLISH PATENTS GRANTED 
BETWEEN THE 28th AUGUST AND THE 
28th SEPTEMBER. 1837. 

William Armstrong, junior, of Hawues, Bedford, 
former, for improvements in ploughs. August 28 ; 
six months to specify. 

John Joseph Charles Sheridan, of Ironmonger 
Lane, London, chemist, for improvements in the 
manufacture of soda. August Ml : six months. 

John Hanson, of Hudderstield, York, leaden pipe 
manufacturer, and Charles Hanson of the same 
place, watch-maker, for certain improvements iu 
machinery, or apparatus for making or manufac- 
turing pipes, tubes, and various other articles, from 
metallic and other substauces. August 31 ; six 
months. 

Jumes Neville, of Clap Hall, near Gravesend, 
Kent, civil engineer, for a certain apparatus or fur- 
nace, for economizing fuel, and for more effectually 
consuming the smoke or gases arising therefrom; 
the same being applicable for the generation of 
steam, and for heating or evaporating fluids. Au- 
gust 31 : six months. 

William James Gilford, Gloucester-place, Middle- 
sex, surgeon, for improvements in paddle-wheels. 
September 7; six mouths. 

Henry Verc Huntley, of Great Russell-street, 
Middlesex, Lieutenant, It. N. for improvements in 
apparatus for facilitating the securing of ships 
masts. September 7 ; six months. 

Thomas John Cave, of Rodney-street Penton- 
ville, Middlesex, gent., for a great improvement in 
the construction of paddle-wheels, applicable to 
ship's boats, and vessels of all descriptions pro- 
pelled by steam or other mechanical power. Sep- 
tember 14; two months. 

Edmund Shaw, of Fenchurch-strcet, London, 
stationer, for an improvement in the manufacture 
of paper, by the application of a certain vegetable 
substance not hitherto used for that purpose, being 
a communication from a foreigner residing abroad. 
September 14; six months. 

Richard Davies, of Newcastle-upon-Tyne, and 
Robert Christ»op Wilson, of Gateshead, Durham, 
earthenware manufacturers, for an earthenware 
tile, slab, or plate. September 14; nix months. 
ii Nevil Smart, of Bridge Wharf, Hampstead Road, 
Middlesex, wharfinger, for certain improvements in 
preparing the materials for making bricks, which 
improvements are also applicable to other purposes. 
September 21 ; six months. 

Samuel Cowling, of Bowling, Bradford, York, 
barber, for improvements in raising water, applica- 
ble to various purposes. September 21 ; six months 



I William Joseph Curtis, of Deptford, Kent, to- 
gineer, for au Improved boiler, or apparatus for 
generating steam. September 21 j six months. 

William Augus Robertson, of Islington, Middle* 
sex, gent., ana Thomas Simmons Mackintosh, of 
Coleman -street, London, engineer, for certain im- 
provements in steam engines. September 28 } tlx 
months. 



LIST OP SCOTCH PATENTS GRANTED 
BETWEEN THE 22d OCTOBER AND 22d 
SEPTEMBER, 1837* 

Lemuel Wellman Wright, of Sloan Terrace, 
Chelsea, Middlesex, engineer, for certain Improve- 
ments in machinery, qr apparatus for bleaching 
and cleaning linens, cottons, aud other fibrous sub- 
stances. Sealed 28th August 1837 ; four months to 
specify. 

Archibald Francis Richard Roster, of New Bos- 
well-Court, Middlesex, Esq., in consequence of a 
communication made to him by a certain foreigner 
residing abroad, for improvements in prepariug 
manure and in the cultivation of land. Sept. 1. 

John George Hartley, of No. 11, Beaumont-row 
Mile End Road, Middlesex, Esq., for an improved 
application of levers, for the purpose of multiplying 
power. September I. 

James Hunter, of I^eys Mill, Arbroath, Forfar, 
mechanic, for a machine for boring or perforating 
stones and other substances. September 4. 

Henry Stephens, of Charlotte-street, Marylebone, 
gent., and Ebeneter Nash, of Buress-street, Saint 
George in the East, Middlesex, tallow chandler, for 
certain improvements in manufacturing colouring 
matter, and rendering certain colour or colours, 
applicable to dyeing, staining and writing. Sept. 6. 

Thomas Hancock, of Goswell Mews, Goswell 
Road, Middlesex, water-proof cloth manufacturer, 
for an improvement or improvements in the process 
of rendering cloth, and other fabrics, partially, or 
entirely impervious to air and water, by means of 
caoutchouc, or Indian rubber. September 8. 

Henry Vere Huntley, of Great Russell-street, 
Middlesex, Lieutenant, R. N. for improvements in 
apparatus for facilitating the securing of ship's 
September 14. 



NOTES AND NOTICES. 

Birmingham Railway.— On Wednesday morning 
last, the large engines at the engine-house near 
Chalk Farm, commenced working the trains of car- 
riages on the London and Birmingham Railroad, 
from Euston Square to the engine-house, a distance 
of upwards of one mile, by the rope. The distance 
is performed in three and a half minutes. The 
rope runs on friction wheels, firmly fixed on the 
ground. On the 10th of October the line, will be 
opened to Tring, a further distance of eight and a 
half miles. 

Paris and St. Germain Railway.— The returns of 
a month's traffic on this railway, from August 26, 
to September 24, are— passengers 205,735. receipts 
250,533 francs. .The estimated number of persons 
that travelled between these two places previous to 
the formation of the railway, was 1,100 a day (see 
our first article) — this number is increased sixfold 
.by the railway, the daily average being 6,857. 
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A. 

Adams's " English Pleasure Carriages, 269, 
290, 314, 324; equirotal town chariot, 
289. 317, 340, 362 

Aerial navigation, 7^ 79^ 109j 249^ 258^ 
465, 297, 305, 340 

. currents, causes of, 436. 

Air, heated or ratified, effect of, on animal 
life, 13 1 46 1 48 

and light, action of, 59^ 21 

Air-pump and condenser, Dr. Hare's im- 
proved, 321 

Alderson, Capt., R. E. ; report on Brighton 
railways, 212 

Algebraic question by a Town Teacher, 3££ ; 
solution, 417 

Alumina, salts of, for preserving animal sub- 
stances, L6 

America, inventive genius of, 123 

, steam navigation to, 80^ 155, 187, 

288, 341, 388, 398, Hi 

-, progress of British trade with, 143 

American steamers, speed of, 430 

Anemometer, Professcr Whewell's, 437 

, Mr. Osier's, 132 

Animal substances, preservation of, 392, 
434 

" Annuaire" for 1837, 103 
Anthracite, Crane's method of smelting with, 
376, AM 

Antiseptics, experiments with various, 392 

Apple-trees, propagating, 31 'J 

Arago, M., on the invention of the steam- 
engine, 104 

Arcana of Science for 1837, 

Argand's gas-burner, hh 

Artesian wells, 240. 

Arsenic in candles, 3fiQ 

Arts, rise and progress of the, 234 

Ash timber, qualities of, 275, 325. 

Astronomical formulae, &c., 20, 100, 216, 
265, 294, 330, 385, 402 

tables, Mr. Utting's, 30, 146^ 

214, 244, 365, 396, 416. 

- ■ ■ ' question by a Cambridge Stu- 
dent, see 

Atmosphere, distribution of, on earth's sur- 
face, §2 
Axle-carriage, making, 216. 
— — , Hynes's patent, 276 

B. 

Babbage's Ninth Bridgewater Treatise, 384 ; 

calculating machine, 382 
Bacon and Co.'s gas burner, 128, 200^ 323, 

384 

Baddeley, Mr. William, hose reel for fire- 
engines, 33 ; London fires in 1836, 35j 
245 ; on Merryweather's, Wivell's, and 
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other fire-escapes, and their inventors, 
73, 88, 204, 345 ; Lambert's double ac- 
tion pump, S2 ; windmill pump in Is- 
lington Cattle Market, 114 ; report of 
fires in Paris, 132; Gregory's lever for 
joining and disjoining fire-escape ladders ; 
136 : improved turner's carrier, 152 ; 
improved stand-cock, 15_3 ; spontaneous 
combustion, 1£2 ; Bunnett's revolving 
shutters, 122 ; Cooper's patent atyloxy- 
non, 185. ; the fire-insurance system, 217, 
295 ; Tilley's metallic garden-engine, 225 ; 
protection of steam-vessels from fire, 232 ; 
metallic valves for fire-engines, 324 ; re- 
wards to fire-engine keepers, 363 ; Kyan's 
dry rot preservative, and common salt, 
430 ; Gowland's artificial horizon, 442 
Balance lock, canal, Hardy's, 209. 

' ■ , railway, Remingtons, 446. 
Balloon ways, suggestion of, 249, 2Ji4 
Balloons, caoutchouc cloth, 11 

, height attainable by, 23 

, travelling by, 242 

, Cocking's parachute ascent and 

descent, 258, 29J 

, invention of, 310 

Barometer, differential, Dr. Wollaston's, 21 
Beale's rotary steam-engine, 269, 369 
Becher's, Lieut., artificial horizon, 255 
Beech, adhesion of nails in, 304 
Bee-hive, domestic, 360 
Beet-root sugar, 32, 112, 176 
Belgium, scientific knowledge in, 408 
Bennett's steam and gas-engine, 155, 3£R 
Bernhardt's -system of warming and ventilat- 
ing, 151 

Bird's, Mr. G., galvanic experiments, 254, 
238 

Birmingham Railway Entrance, lj 116 ; 
eighth half yearly report, 3_7_1 ; and see 
Railway. 

Blast-furnace, Deakin's improved, 130 
Blast, hot, smelting with, 240, 454 
Blow-pipe oxy-hydrogen, simple, 222 
Blow-wells of Lincolnshire, 240 
Bode's, Baron de, capstan, 377 
Bog reclaiming machine, 176 
Book insects, means of destroying, 440 
Braithwaite and Ericsson's steam-boiler, 22, 
17 

Bridge, floating, Stainboul, 202 
< ■ ■ from Dover to Calais, 40_8_ 
Brighton railways bills, report of committee 
on, 140 i report of military engineers on, 
212 ; Mr. R. Stephenson on, 322 ; and 
see Railway. 
British Museum, 16. 

■ Annual, Dr. Thomson's, 103 
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British Association, proceedings at Liver- 
pool meeting of, 436 
Buckingham's voyage round the world, 2£0 
Bunnett's revolving iron shutters, 127 
Burns, cures for, 424, 4M 

T. 

Caissoons, temporary, for stopping holes in 

vessels, 4Q5 
Calcination of coke, ISfi 

i-i ' ores, 239 

Calculating machine, Babbage's, ftflS 
Candles, arsenic in, MO 
Caoutchouc, Maekie's method of solving, 26_ 
■■ ofoth balloons, 21 
web, process of manufacture of, 

In Paris, 169 

caulking for ehips, 256 



Capstan, Baron de Bode s patent, 222 
Carriage retarder, new, 20S 
Carriage building, rise and progress of, 210 
Casta of sculpture, paper, 421 
Caulking ships with caoutchouc, 2££ 
Cayley, Sir George, experiments of, on aerial 

navigation, Ml 
Cedar, durability of, 418. 
Cemetery, North London, 112 

, York, 2£1 

Chapman's rope-making machinery, 2h2 
Cheverton's, Mr. B., sculpturing machinery, 

Charcoal, manufacture of, 202 

Chemistry, London University professorship 

of, 210 
Chess, double game of, 132 
Chestnut, adhesion of spikes in, 283, 302 
Chimney, calculations of draught produced 

by, 15,21 

Chinese library, Dr. Morrison's, 137, lfiO 

— — — literature, study of, 304 

Coaches, hackney, number of, 224 

Coed's smoke consuming furnace, 374, 301 

Coal, Llangennech, 23 

Coal mine explosions, 185, 214, 346, 321} 

Coal mines in France, IS 

Coal mines in India, 32 

Cochran's many- chambered gun, 125 

Cock, stand, Baddeley's, 152 

Cooking's parachute, ascent, and fatal de- 
scent, 267, 297, 308 

Coffee for diluting ink, 320 

Coke, calcination of, 188 

Colours, ancient Greek, In 

Congelation, Dr. Hare's method of produc- 
ing instant artificial, 392 

Combustion, theory of, 59^ 21 

spontaneous, instances of, 143, 

169 

Compass needle, dip of the, 253 
i Ettrick's improved, 409 

Condenser, Dr. Hare's improved, 321 

Conservatories, construction and manage- 
ment of, 413 

Cooking apparatus, Sir S, Morland's travel- 
ling, 213 



Copper, obliteration of ink by, 240 
Copyrights, extending, Serjeant Talfourd's 

bill for, 16^ lafi 
Coral islands, 1B2 
Cordage, machine made, 2h2 
Cornish steam-engine duty, 331, 378, 447 
Cowdie wood, durability of, ill 
Cowell's window sash suspenders, 15 
Cows, exercising house for, 216 
Crane's method of smelting with anthracite, 

376, 438 

Croft's hearse and mourning coach combined, 
145 

Crosse's electrical experiments, 154^ 140 
Crystallization of metals by galvanism, 428 
Currents, instrument for measuring velocity 

of, 92 

. , Telocity of bodies floating in, 93 
Custom-house, long room, ventilation of, 12 

D. 

Dams, conveying rafts, &c. over, 25 
Davenport and Cook's electro-magnetic en- 
gine, 169, 204, 401 
Davy, Sir Humphry, and Mr. Herapath, t, 

58^ 69, 308 
Davy-lamp, insecurity of, 186, 312 
Deakin's improved blast furnace, 129 
De Caus's steam-engine, 106, LSI 
De la Beche, and the satellite deposit theo- 
rists, 229^ 348, 379, 320 ; on the silt in 
the Mersey, 440 ; formation of gravel, 

4M 

De Luc's galvanic experiments, 204 
Denham's, Capt., experiments on the silt 

in the Mersey, 432 
Desaguiier's ventilator, 21 ; sea-guage, 32 
Desert between Suez and Cairo, geology of, 

421 

Design, school of, new, 121 
Dickson's metallic navy, 21& 
J ' Dividing engine, Hynam's, 7_9_ 
Drummond's light, adoption of, in Turkey, 
1£2 

Dyeing, African mode of, 112 
Dynamometer, steam-engine, 12 

E. 

Education in Bolton, state of, 116 
Elasticity, what ? 275, 322 
Electrical theory of the universe. 

Mackintosh. 
— — experiments, Crosse's, 154, 110 

telegraphs, 318, 2£Q * 

— — — ~— society, London, 312 
light, 121 

Electricity, decomposition of water by, 11 
313 

- - t production of headache by, 12 
identity of light and heat with, 

effect of continuous currents 



Sec 



82 



of, 251 
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crystallisation of metals by, 
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Electro-magnetic apparatus, machine for 
covering wire for, 8ii 
.. engine, Davenport and 

Cook's, 159, 204^ 4M 

experiments, 43J. 



Electrometer, Griffins, Lii 

Elm wood, adhesion of nails in, 3J1A ; dura- 
bility of, 418 

Emmons's single rail railway, 323 

English manufactures, consumption of, 
abroad, <il 

English Pleasure Carriages, Adams's, 269, 

290, 314, 324, 340, M7 
Engraving, Burnet's new method of, 36J} 

in relief, steel, 2fi 

■ ■ , new acid for, 128 

Equestrian exercises, pleasure and benefit 

of, 315 

Equirotal town chariot, Adams's, 290, 317, 
340, 362 

Ericsson's, Capt., ventilating fan, 22] steam 
vessel propeller, 1M 

Ettrick's, Mr. William, machine for cover- 
ing wire with thread, Q5 ; thermometer 
for chemical purposes, 288 ; double crank 
rotary motion, 3fifij improved steering 
compass, 409 

Euphrates expedition, Hi 

Evaporation. See Steam, Generation of. 

Ever-pointed pencil, invention of the, 32 
■ ' Lownd's patent, 35l1 

Expansive steam, application of, 119, 332, 
442 

Explosion of the steam boiler of the Union 
steam vessel, 173^ 199, 304, 343 ; ab- 
stract of evidence at inquest, 189 

Explosions, steam boiler, prevention of, 199, 
213. 266, 267, 361 

, coal mine. See Coal Mine. 

Eye, symmetrizing power of the, 311 

Farthings, Queen Anne's, 424 

Faraday, Professor, on Mr. Cocking's para- 

chute, 2M 
Ferry boats, horse, 215 
Fire-arms, Cochrane's many- chambered, 175 
Fire-engine, steam vessel, 202, 232, 424 

— , domestic, Tilley's, 226 

■ hose reel, Baddeiey's, 34 

valves, metallic, 324 

■ ■ ■ 1 keepers, rewards to, 363 
Fire-escapes, and Fire-escape Society, 10, 

73, 88, 136, 161^ 203, 224, 227, 380 
Fire-insurance. See Insurance. 
Fire-plug, Baddeiey's three way, 153 
Fireproof dress, new, L?_2 
Fires in London, Mr. Baddeiey's reports of, 

35, 219. 

Paris, 136, 122 

Fitch's steam boat experiments, 1118 
Floating Bridge at Stamboul, 2112 
Flying possibility of men, 340 
Fly-wheel, steam engine, effect of, 331 
^ Ford's fire escape, 223. 



Fountain pump, Shalder's, 240 

Free trade increase of commerce by, 24J} 
Fuel, water for, 11,313 

, peat moss, machine for making, 194 

Fulton s steam navigation experiments, 108 
Furnace, blast, Deakin's improved, 130_ 

Galloway's rotary Steam engine, 295 
Galvanism, power from, 313 
■ ■ , crystallization of metals by, 438 
Garden engine, Tilley's, 225 
Gardener, Loudon's Suburban, 165 
Gamerien's parachute, 258 
Gas, pump for condensing, &c. Dr. Hare's, 
322 

— , early experiments in the manufacture 

of, 338 

Gas-burner, Hutchison's, 55^ 128, 200^ 323, 

384 

- ■ ■ , Argand's, 55. 

, Bacon and Kilby's, 128, 200, 

323,384 

Gas-purifier, Hutchison's, wet and dry lime, 

337 

Gas stoves, improved, 6, 31 

Gaseous diffusion, law of, 24D 

Gases, generation of explosive, in steam 
boilers, 174, 190, 213, 267, 343 

, apparatus for ascertaining specific 

gravity of, 262 

Geological arguments in favour of Mackin- 
tosh's Theory, 2, 83, 182^ 229, 291, 313, 
348, 379. 383, 325 

Geometrical questions, solutions of, 9, 102 

Giraffes, health of the, 398, 430 

Glaciers, mechanism of the motion of, 4h\ 

Glass road, Parisian, 48 

Glasses, object, spots on, 154 

Globule microscope, 210 

Gold mines, Russian mode of working, 224 

Graham, Professor, notice of, 240 

Grand Junction Railway, opening of, 223 ; 
report of directors Of, 422 ; and see Rail- 
yen/. • • 

Gravel, formations of, 45 Q 

Green, Mr., on the height attainable by bal- 
79 ; aerial trip to Germany, distance of, 

im 

Greenhouses, construction and management 

of, 412 

Greenwich observatory, improvements in, 

400 

Gregory's fire-eseape ladder joiner, &c, L3Ji 
Griffin's electrometer, 134 
Gun, Cochrane's many-ehambered, 175 
Gutkenberg, German inventor of printing, 
monument to, 300 

Hackney coaches, number of, in London, 
224 

Hague's patent pneumatic engine, 386 
Hailstones, singularly shaped, 312 
Hale's, Dr., sea-guage, 32 
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Hall, Capt. Basil, on steering steamers from 
the bow, 1M 

Hare's, Dr., improved air-pump and con- 
denser, 321 ; instanstaneous artificial con- 
gelation, 322 

Hat, patent folding, 170 

Hearse and mourning coach combined, 
Croft's, 115 ; York Cemetery, 2fil 

Heart, motions and sounds of the, Ml 

Heat and light, action of, 59. 
■ , light, and electricity, identity of, 85 

Hemlock wood, adhesion of spikes in, 283, 
303 

Henry's, Professor, magnetic battery, 2QA 
Herapath, Mr. John, 4, 19, 10, 58, 69, 

240, 288, 308 
Hindoo hand-weaving, 253 
Horizon, artificial, Lieut. Becher's, 255 

, Gowland's, 433 

Horses, effect of railways on number of, 41, 

224, 315 

— • ■■ > exercising stable for, 21fi 
Hose reel, Baddelcy's, 31 
Hot blast, smelting iron by, 210, 454 
Huddart's rope-making machinery, 252 
Hull's, Jonathan, steam boat, 107, 226 
Hutchison's, Mr. S., gas bnrner, 55, 323 ; 

wet and dry lime gas purifier, 337 
Hydraulic weighing machine?, Ms, 1 H 1 „ 

229 

J pendulum for raising water, 349 

power carriage, 320. 

L 

India, science in, 288 

, steam navigation to, 320, 398, 114 

, wages of artizans in, 111 

India-rubber. See Caoutchouc. 
Inductive Sciences, WhewelTe History of 
the, 233 

Ink, obliteration of, preventing, by 

copper, 2411 
, diluting, 320 

, recipe for making, devoid of acid, 3112 

Insects, light evolved from/ 319 
Insurance system, the, 35, 172,217, 249, 295 
Inventors, rights of, Z, 62, 169 
IremoQger, Mr.^R. J., hydraulic pendulum, 

349 ; hints for new manufactures, 415 
Iron, shrinkage and expansion of, in casting, 

51 

, corrosion of, by salt water, 449 

, comparative strength of hot and cold 
blast manufactured, 454 

navy, 231, 248 

ores, calcination of, 239 

— — spikes, adhesion of, in woods, '££1 

trinkets, English, 112 

wire whim ropes, manufacture of, 332 

Islington Cattle Market, 111 

J. 

Jouffroy's, Marquis of, steam-boat, 10s 
J uaa Fernandez, Inland of, 255 



K. 

Kerr's aeronautical experiments, 301 
Kreosote, its discovery and uses, 434 
Kyan's dry rot remedy, 398, 13Q 

L. 

Laird and Oldfield's steam voyage up the 

Niger, ill 
Lambert's double action pump, 81 
Land and water, changes of level of, 539 
Landing steps for piers, Payne's, 17, 53 
Lang's rope making machinery, 252 
Larch wood, durability of, 418 
Lardner, Dr. on steam navigation to India 

and America, 341, 398, 414 
Lay-figures, manufacture of, 115 
Lenoir, Richard, notice of reverse of for- 

tone of, lfi 
Liberia, state of the negro colony of, 113 
Lime, remedy for burns, 124 
Light, theory of, 133 
— — and heat, action of, 59, 21 

, heat and electricity, identity of, 85_ 

, solar, analysis of, 238 

evolved from insects, 3111 

-, electrical, 421 

Light-pool pin mills, 247 
Literature, state of British, 196 
Liverpool Mechanics' Institution, G8 
Llangennech coal, 23 

Locust wood, adhesion of spikes in, 283 303 
Lock, canal, Underwoods, 9J> 

, Hardy's, 209 

Locomotive. See Railway Engine 
Loom, power and hand, compared, 253 
London University, liiH 
Loudon's " Suburban Gardener," 165 
Lownd's ever-pointed pencil case, 351 
Lubbock's observations on the tides, 437 
Lunar Rainbow, 131 

M. 

Maceroni; Col. on gas stoves, 31, improved 

parachutes, 305 
Mac Gauley's magnetic engine, 20 1 
Mackenzie's improved parachute, 307 
Mackinnon's Patent Law Bill, 8. 32, 61 
Mackintosh's, Mr. T. S. f electrical theory of 

the universe, 2, 41, 9JL 132, 180, 182, 

229^ 245, 291, 313, 348, 379, 382, 325; 

perpetual motion, 18, 88, 211 
Magnetic needle, dip of the, 254 
— — — observations, Baron Hamboldt's, 

3315 

Magnetic poles, position of the, 182 
Magnets, Cunningham's improved mode of 

constructing, 436 
Mahogany, durability of, 418 
Malt liquors, preventing acidity of, 16Q 
Manufactures, theory of, ignorance of work- 
men of, 277 
Marble, sculpturing in, by machinery, 453 
Mariners compass, Ettrick's improved, 4 OH 
Marking ink, how to efface, 400 
Marsh's percussion tubes for cannon, 160 
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'I Mathematical Magic," Wilkins's 221 
^Mechanical powers, new, 27_5 
Mechanics Institution, Liverpool, 6fi 
Mechanics, American and English, 115 
Medallic engraving, by machinery, S3 
Medal striking, Pistrucci's, method of, 33G, 
401 

Meridian, determination of the true, 112 
Merryweather'8 fiie escape, 73, 88, 162, 
221 

————— metallic fire engine valve, 324 
Mersey, quantity of silt in waters of, 422 
Metallic fire engine valves, 224 

Navy, 231, 218 

Metals, action of highly heated on water, 28, 
138 

— — , effect of nitric acid on, 450 

Meteorology, Murphy's, 208, 232, 222 

Microscope globule, 200 

Moll's, Professor, galvanic experiments, 204 

Monument, view of the, 221 

Morlands, Sir Samuel, speaking trumpet, 

213; travelling kitchen, 313 
Morrison's, Dr., Chinese Library, 157, 133 
Murphy's weather prophecies, 208^ 232, 322 

N. 

Nails, adhesion of, in woods, 281, 303. 
Napier, of Merchiston's plan for sailing un- 

der water, 3ii5 
Navy, iron, 231, 218 
Needles magnetic, dip of, 253. 
Newcomen's atmospheric engine, 135. 
Newtonian philosophy, L33 
Niger, steam voyage up the, Laird and Old- 

field's, 111 
Nitric acid, action of, on metals, 123 

O. 

Oak, durability of, 418 

, adhesion of spikes in, 282, 301 

Observatory, Greenwich, improvements in, 
400 

Oersted's galvanic experiments, 204 
Optical phenomena, 211 
Organic remains in the Sewalik Hills, 253 
Orrery, Shire's, improved, 113 
Oxy-hydrogen light, experiments with, in 

Turkey, 161 
— blowpipe, simple, 233 

P. 

Paddle-wheel, buoyant float, 223 
Paper, strength of, 23 

, from which ink is indeliable, IfiQ 

, new materials for making, 223 

casts of sculpture, 121 

Papin's Hessian bellows, 21; steam engine, 
105 

Parachute, Cocking's, 258, 297, 238 

Col. Maceroni's, 305 

, Mackenzies, 307 

Paris, fires in, 13G, 1 72. 

and St. Germain Railway, 373, 425 

Parliament Houses, ventilation of, L5, 24, 17 
— — • scientific members of, 320 



Patent Office, American, restoration of 122 
Patent Laws, evils of the English, 7, 169, 
212 

———Mr. Mackinnon's Billfor amend- 
ment of, 8, 32, 31 

Patents, lists of English, 63, 1272 207, 287, 
375, 45ii 

Scotch, 64, 127, 208, 288, 

375, 4M 

. Irish, 64, lli_i 224, 288, 

22fi 

, number granted in France, 250 

, literary, 121 

Payne's sea guage, 3J1 

Peat pressing machine, Lord "Willoughby's, 
131 

Pencil, ever-pointed, invention of, 22 

, Lownd's improved, 221 

Pencil pointer, Cooper's patent, 182 
Pendulum artificial horizon, Lieut. Becher's, 

^Pendulum for raising water, 349 

Penny Cyclopedia, letters B and C, 74, 133 

Penny Magazine, Turkish, 48 

, Greek, 48 

Percussion tubes for cannon, Marsh's, 130 

Perier's steam boat, 138 

Perkin's, Mr. Jacob, on Cornish steam en- 
gine duty, 331, 379 ; Pneumatic engines, 
3813 

Perpetual Motion, Mackintosh's, 18, 88j 
211 

, Stringfellow's, 130 

■ seekers, 121 

Picture buying societies, 101 
Pier landing steps, Paynes, 18, 5.2 
Pig rearing in Mexico, 01 v 

Boston, United States, 253 - 

Pin Mills, Light-pool, 212 

Pine wood, adhesion of spikes in, 282, 303 

, durability of 418 

Pestrucci's method of medal striking, 33G, 
401 

Planets, density of the, 2j and see Mac- 
kintosh 

Pleasure carriages, English, Adams on, 230 
, 214 

. Ploughing by steam, Hcathcoat's, 252 ; 
sj Pneumatic engines, Mr. Perkin's on, 283 
— ■ - -■ — barometer, 404 
Political economy, London University Pro- 
fessorship, 133 
Poonah wood, durability of 418 
Porcelain dessert service, the Queen's, 121 
Porter's Progress of the Nation, 12 ; Me- 
/ moirs on British and American trade, 112 
\l Power, from the decomposition of water, 1L, 
312 

Power loom, British, and Hindoo, hand- 
weaving, 222 
Printing, invention of, 230 
" Progress of the Nation," Porter's, 12 
Propeller, Ericsson's steam vessel, 123 
Prussic acid, antidote to, 2J& 
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Pump, Lambert's double action, £1 

, windmill, at Islington Market, 113 

, Shalder's fountain, 2111 

— — — , William's improved Treffos, 4 17 
Pumping steam engines, Cornish, 331 
Punctuation, improvements in, 292 

R. 

Railway, Birmingham, 253, 116, 223, 256, 

371.375. 423, 156 
■■ ■ ■ ■ , Cosmo and Milan, IB 

■ , Milan and Venice, 1£ 

, North Kent, 19, 111 

, Leeds and Selby, 22 

, Brighton, Rennie's, 40, 140^ 219j 

390 

. , Stephenson's, 110. 219 

, Gibbs's, 140, 213 

, South Eastern, 19_i 140, 

219, aai 

, Exater and Salisbury, 20_ 

, Plymouth and Falmouth, 7_Q 

— , Salisbury and Southampton, Zl 

, Dover, 7_L lift 

, Eastern Counties, 71_, 2fi 

, Greenwich, 96, 220, 240, 300 

— — , Dublin and Kingstown, 90^ 329 

, Holstein, 111 

, Paris and Brussels, 1]2, 176, 3JU 

, Great Western, 112 

, Westminster and Greenwich, 117 

, Peter8burgh,andZarskoeselo, LL2 

, Croyden, 140 

, Southampton, 140, 220 

, Grand Jimction, 223. 373, 375^ 



122 



21 Q 



329, 3.Z3 



Calcutta and Saugor, 24 ft 
Havanah and 'Bambano (Cuba), 

Liverpool and Mancedster, 313, 



Paris and St. Germain, 320, 373, 
425, 45G 

, Stockton and Darlington, 329 

, Midland Counties, 373 

, North Midland, 373 

, Birmingham and Gloucester, 373 
, Derby and Birmingham, 373 

, Frankfort and Halle, 392 

, Berslaw, 392 

Railway, single rail, Emmons's, 393 

, Russian sledge, 32 

balance lock, Remington's, 415 

bar, cylindrical, 19. 

engine spark-arrester, Schultz's, £16 

1 ■ ■ 1 ■ , lremongers, 

415 

Railway engines, Irishman's notion of, 240 

— ■ , and pleasure carriages, 

contrasted, 315 



, first use of, 322 

■ ■— , on various railways, 329 

■ — , stationary, pneumatic, Ml 
Railway tunnels, reports on salubrity of, 27_ 



Railway system, effect of, oil number o 

horses, 44, 224, 313 

, In Germany, 224 

, contrasted with horse 

carriage, 315 

Railway works, ornamental, 53, 116, 224 

Railways, balloon-ways verms, 249 

, timber, Vignoles's, 50 

, short and long, 96 

y, expenses of, compared with com- 
mon roads, 317 

1 1 , motion of carriages on, 327 

, Analysis of, by Whishaw, 322 

-, projected in 1836-7,322 



Rain guage, Osier's, 437 
Rarefaction, theory of, 60, 91 
Raub's steam safety apparatus, 361 
Regent's Canal, 53 
Retarder, coach wheel, 208 
Rivers, currents of, 92^ Oil 

, quantity of water discharged by, 126 

Road scraper, gigantic, 408 
Robinson Crusoe's Island, 255. 
Rope making machinery, Lang's, &,c, 251 
Ropes, iron wire making, 332 
NKotary steam engine. See Steam Engine 
Rotary motion, Ettrick's double crank, 368, 
432 

Royal Academy exhibition, architecture, 116 
Royal Society, Sir H. Davy's Presidency of, 

4, 58, 69, 3G8 
" Ruby" steamer, 122 
Russell, Mr., on the mechanism of waves, 

448 

Russian weights and exchange, 60 

S. 

Safety valves, steam boiler, 191, 34 1 
Salt, preservation of timber by, 430 
Sandwich Islands, 27_6 
Satellites, deposit of, on earths surface. See 

Mackintosh's Theory 
Savery's steam engine, 106 
Scalds, cures for, 424, 434 
School of Design, new, 131 
Science in Calcutta, 2&8 

Parliament, 320 

Scientific knowledge of the ancients, 234 
Sculpturing machinery, Chevertons, 433 
Sea guage, on the construction of the, 32 
Sewalik Hills, organic remains in, 25J5 
Shalder's fountain pump, 21 
Ship's cautchouc caulking for, 256 
Shire's improved orrery, 119 
Shoals, conveying rafts fee. over, 95 
Shutters, Bunnett's revolving, 177 
Silicate of potass, formula for preparing, 154 
Silt, quantity of, in waters of the Mersey, 

-i:>9 

Silk worm rearing apparatus, 112, 151 

new food for, 319 

Single rail railway, Emmons's, 392 

Sledge railway, Russian, 32 

Smelting furnace, Deakin's improved, 1 30 
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Smithfield market, removal of, 111 

Smiths forge, African, 113 
Smoke, Cpad's plan for consuming, 374, 33i 
Soanean museum regulations, 82 
Soda for manure, 319 
Solar light, analysis of, 238 
Sound, transmission of, 311 
"tSpace, theory of, 133 
Spark arrester, Schultx's, 96 
Speaking trumpst, Sir S. Morland's, 310 
Spikes, adhesion of various shaped in woods, 
281, 303 

Spontaneous combustion, instances of, 143, 
160 

Spots on object glasses, 151 

Springs, carriage, 276, 320 

Square, double acting set, 217 

Statistics, Parliamentary, incorrectness of, 42. 

Steam, heating apartments by, 14j 47 
, generation of, 2^, 138 
■ -, expansive, application of, 119, 447 

•—i , cost and limits of power of, 313 

Steam boiler, Braithwaitc and Ericsson's, 
22, 47, 150, 3S9 

, Bennett's, 155, 3SS 

Perkins's, 151} 

• , copper, 174 

• ■, explosions. See Explosions. 

■ — water guages, 190, 311 

————— apparatus for regulating sup- 
ply of water to, 3£2 

Steam carriages and horse carriages con- 
trasted, 315 

Steam engine, French claim to the invention 
of the, 1111 

, expansive, 119, 332 

1 Bennett's, 165, 3flft 

, syphon to supply, with water, 

If. 5 

, Nollett's improved, 325 

duty, Cornish, 331,379, 447 

— * , rotary, Woodhouse's, 241, \ 

209, 295, 36G, 417 

, Beale's, 269, Mfi 

1 Galloway's, 295, 417 

dynamometer, 15. 

fuel, turf for, 376 

Steam navigation to America, 80^ 155, 187, 

288, 341,389, 398,414 

, India, 320,398, 414 

1 - — , French claim to invention 

of, 1M 

■ ■ , in Sweden, 220 

, India, 408 

, Switzerland, 121 
Steam plough, Heathcoat's, 255 
Steam rhetoric, American, 326 
Steam safety valves, dimensions of, 191, 315 

, Raub's, 3GI 

Steam tug, Symington's, 123 

St earn ventilating fan, Ericsson's, 23. 

Steam vessel " Ruby," 122. 

, Great Western, 187, 288, 111 



Steam-vessel, " Victoria," 187,342, 415 
-< , Jonathan Hull's, 235T 

, Medea, 312 

, Private A, 312 

■ ■■ - ■ ■ ■ , Dundee and Perth, 312 
— — , Enterprize, 310 

■ ' ■ ■ ', Columbus, 343 

■ , Atalanta, 414 

, Waterford or Semiramis, 113. 

, Berenice, 115 

Steam vessels, extinguishing fires in, 202, 
233, 421 

, caissoons for stopping holes 

in, &c, 1QJ) 

, steering from the bow, 100 

, speed of, in America, 130. 

Steam voyage up the Niger, Laird and Old- 
field's, 111 

Steam waggon, Boydell's, 12£ 

Steel, how to magnetise and temper, at the 
same time, 254 

Steel violin bows, 415 

Steering steamers from the bow, 406 

■ compass, Ettrick's improved, 102 

Stephenson's safety paper, lOH 

, Mr. R., report on Capt. AI- 

derson's report on Brighton Railway, 390 

Stink wood, durability of, US 

Stomach, causes of death from a blow on 
the, !5_2 

Struves, Professor, Astronomical Observer- 

vations. 30, llfi 
Sturgeon's magnetic engine, 210 
Styloxynon, Cooper's patent, IMj. 
Submarine navigation, early attempts, 36 I 
" Suburban Gardener," Loudon's, 165 
Sugar, beet-root, 32, 112, 176 
Suu flowers, uses of the, 319. 
Surveying instruments new, 128, 187 
Sweigger's galvanic experiments, 204 
Swing wheel dividing apparatus, II y nam's, 98 
Sycamore, adhesion of nails in, 304 
Symington's, Mr. W. Sen., invention of 

steam navigation, 108. 
Symington's steam boiler, 128, 219; plan 

for extinguishing fires in steamers, 202, 

233, 421 

Syphon, large, for supplying steam boilers, 
1IS5 

T. 

Tailors' work table, 115 

Talfourd's, Sergeant, Copyright Bill, 169, 

m 

Tanning, improved method of, Locker's, 21 

■ ■-, Emery's, 9_5 
Teak, African, durability of, 118. 
Telegraph, electrical, 318, 3_£0 

, Col. Gold's, 436 

Telescope glasses, spots on, 154 
Thames Tunnel, Parliamentary grant to, 25.1, 
350 

Theory and practice in arts and manufac- 
tures, 236, 212 
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Thermometer, Ettrick'a improved, 268 
Thome, Mr. Joshua ; geological arguments 

iu favour of Mackintosh's Theory, 2, 83, 

182, 291. 395 
Tides, Mr. Lubbock's observations on, Hi! 
Tilley's metallic garden engine, 225 
Tin ores, calcination of, 237 
Tomlinson, Mr. C, on the action produced 

on water by heated metals, 28 
* Toothache, kreosote, a remedy for, 425. 
Town chariot, Adams's equirotal, 290, 317, 

340, 3G7 

Trade, progress of, between England and 

America, 442 
Trades exciseable, number of licenses granted 
J for, 43 
Trades Unions, causes and effects of, 311 
Travelling, cheap, 8_0_ 

, ancient, 274 

Travelling carriages, 31 fi 

Trees, full grown, transplanting, 841 

, experiments on of growth of, 452 

Treffos pump, improved, 11 7 
Tunnel from Dover to Calais, -108 
Tunnels. See Railway Tunnels and Thames. 
Tuns, immense, 2111 
' Turf, for steam engine fuel, 370 
vTurpentine, chip cake, spontaneous com- 
bustion of, 113 

U. 

" Union," explosion of boiler of, steam ves- 
sel, 173^ 18JL. 199^ 304, 3 1 3 

Ure, Dr., on warming and ventilating apart- 
ments, 12, 21, iZ. 

Useful Knowledge Society, 7_i 

Utting's, Mr., Astronomical Tables, 30^ 14JV, 
211, 214, 365, 396, 416 

V. 

Vauxhall Balloon, Cocking's parachute as- 
cent with, 25£ 

Vegetable physiology, experiments in, 452 

Vegetation, etfects of climate on, 124 

Velocipede, theory of the, 340 

Ventilating apartments, Dr. Ure on, 1_2, 21, 
42 

. , Bernhardt's system, 

LH 

■ — , by spiral screw, 293, 

380, -j 1 7 

Victoria, Queen, authograph of, 312 
Violin, bows, steel, 415. 
Vision, phenomena of, 311 



W. 

Waggon unloading platform, 68; 
Warming apartments, 12, 21,47, 151, 350 
Water for fuel, H, 313. 
, action produced on, by highly heated 

metals, 2JL LIS 

, power from the decomposition of, 3 1 .'■ 

, raising, hydraulic pendulum for, 34 (>. 

See Pump. 

Waves, Mr. Russel on the mechanism of, 448 
Weather Predictions, Murphy's, 208, 232, 

3112 

Weaving by hand and steam power contrast- 
ed, 253 

— ■ ■ , African, 413 

Weighing machines, hydraulic, 148,184, 229 

Weights, Russian, 60. 

Wellington, equestrian statue of, 144 

Wells, Artesian, 24Q 

Wheel carriages, introduction of, 272 

Wheels, best mode of making, 326. 367 

Whewell's History of the Inductive Sciences, 

233 ; anemometer, 437 ; on the changes 

of level of land and water, 439 
Whishaw's Analysis of Railways, 327 
William IV, autograph of, 312 
Willoughby's, Lord, peat pressing machine, 

194 

Windmill pump at Islington Market, 113 
Window sash suspender, Cowell's, 15. 
Window shutters, Bunnett's iron, 1_7_2 
Wire covering machine, Ettrick's, 65. 
Wire ropes, manufacture of, 332 
Wivell's fire-escape 10, 73, 88, 161^ 20J. 

227. 345, 3K0 
Wollaston's, Dr., differential barometer, 21 
Woodhouse, Mr. J., iron navy, 231 ; rotary 
\y steam engine, 211, 366, 117 ; on steam 

boiler explosions, 266; parachute de- 

scente, 3118 
Woods, adhesion of spikes in various , 28 1 , 303 
- ■ , durability of various kinds of, 418 
Worcester's Marquis of, invention of the 

steam engine, 106, 181, 227 
World, voyage round the, Buckinghams, 350 
Wright's pin making machinery, 218 

Y. 

York Cemetry, mourning coach and hearse, 
264 

( z. 
Zamboni's galvanic experiments, 201 
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